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STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renmedial action for Qperable Unit 4 of the Fernald Site in
Fernald, Chio. This renedial action was selected in accordance with the Conprehensive Environnental
Response, Conpensation, and Liability Act (CERCLA), as anended by the Superfund Arendnents and

Reaut hori zati on Act of 1986 (SARA), and to the extent practicable 40 Code of Federal Regul ations (CFR) Part
300, the National Gl and Hazardous Substances Pollution Contingency Plan (NCP).

For Cperable Unit 4 at the FEMP, DCE has chosen to conplete an integrated CERCLA NEPA process. This decision
was based on the | ongstanding interest on the part of |ocal stakeholders to prepare an Environnental | npact
Statenent (EIS) on the restoration activities at the FEMP and on the recognition that the draft docunent was
i ssued and public conmments received. Therefore, this single docunent is intended to serve as DOE's Record of
Decision (RCD) for Operable Unit 4 under both CERCLA and NEPA; however, it is not the intent of the DCE to
nmake a statement on the legal applicability of NEPA to CERCLA actions.

The decision presented herein is based on the information available in the adm nistrative record for Operable
Unit 4 and mai ntained in accordance with CERCLA. The major docunents prepared through the CERCLA process
include the Renedial Investigation (R), the Feasibility Study (FS), and the Proposed Plan (PP) for QOperable
Unit 4. The FS and the PP also conprised DOE's draft EI'S and were nade avail able for public review and
comrent. This decision is also based on the public hearing held on March 21, 1994, in Harrison, Chio, and
the public neeting held on May 11, 1994, in Las Vegas, Nevada follow ng the issuance of the Feasibility

St udy/ Proposed Pl an-Draft Environnental |npact Statenent (FS/PP-DEIS). DCE has considered all comrents

recei ved during the public comrent period on the FS/PP-DEIS and fol |l owi ng i ssuance of the final EISin the
preparation of this ROD.

The State of Chio concurs with the remedy and the applicable or relevant and appropriate requirenents (ARARS)
put forth in this ROD for Operable Unit 4.

ASSESSMENT OF THE SI TE
Actual or threatened rel eases of hazardous substances from Qperable Unit 4, if not addressed by inplenenting
the response action selected in this ROD, nay present an imminent and substantial endangernent to public

health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY



This is the selected renedial action for Operable Unit 4, one of five operable units at the FEMP. The
materials within Qperable Unit 4 exhibit a wide range of properties. Mst notable would be the el evat ed
direct radiation associated with the K-65 residues versus the nuch [ower direct radiation associated with
cold netal oxides in Silo 3. Even nore significant would be the much | ower |evels of contanination
associated with the soils and building materials, like concrete, within the Operable Unit 4 Study Area. To
account for these differences and for the varied cleanup alternatives applying to each waste type, Qperable
Unit 4 was segnented into three subunits. These subunits are described as foll ows:

Subunit A Silos 1 and 2 contents (K-65 residues and bentonite clay) and the sludge in the decant sunp
t ank

Subunit B: Silo 3 contents (cold netal oxides)

Subunit C Silos 1, 2, 3, and 4 structures, contamnated soils within the Cperable Unit 4 boundary,

including surface and subsurface soils and the earthen bermaround Silos 1 and 2; the decant sunp tank; the
radon treatnent system the concrete pipe trench and the mscell aneous concrete structures within Qoerabl e
Unit 4, any debris (i.e., concrete, piping, etc.) generated through inplenenting cleanup for Subunits A and
B, and any perched groundwater encountered during renedial activities.

On the basis of the evaluation of final alternatives, the selected renedy addressing Operable Unit 4 at the
FEMP is a conbination of Alternatives 3A.1/Vit - Renmoval, Vitrification, and Of-site Di sposal - Nevada Test
Site (NTS); 3B.1/Vit - Renoval, Vitrification, and Of-site D sposal - NTS; and 2C - Denolition, Renmoval and
On-Property Disposal. These alternatives apply to Subunits A B, and C respectively. The najor conponents
of the sel ected renedy incl ude:

1 Renmoval of the contents of Silos 1, 2, and 3 (K-65 residues and cold netal oxides) and
the decant sunp tank sl udge.

Vitrification (glassification) to stabilize the residues and sl udges renmoved fromthe
silos and decant sump tank.

Of-site shipment for disposal at the NIS of the vitrified contents of Silos 1, 2, 3,
and the decant sunp tank.

Denmolition of Silos 1, 2, 3, and 4 and decontanination, to the extent practicable, of
the concrete rubble, piping, and other generated construction debris.

Removal of the earthen berns and excavation of contam nated soils within the boundary of
Operable Unit 4, to achieve renediation levels. Placenent of clean backfill to original
grade foll ow ng excavati on.

Demolition of the vitrification treatnent unit and associated facilities after use.
Decont ami nati on or recycling of debris prior to disposition.

On-property interimstorage of excavated contam nated soils and contam nated debris in a
manner consistent with the approved Wrk Plan for Renmoval Action 17 (inproved storage of
soil and debris) pending final disposition in accordance with the Records of Decision
for Operable Units 5 and 3, respectively.

Conti nued access controls and mai ntenance and nonitoring of the stored wastes
inventories.

Institutional controls of the Operable Unit 4 area such as deed and | and use
restrictions

Potential additional treatnent of stored Operable Unit 4 soil and debris using Operable
Unit 3 and 5 waste treatment systens.



Punmpi ng and treatnent as required of any contani nated perched groundwat er encountered
during remedi al activities.

Di sposal of Operable Unit 4 contam nated debris and soils consistent with the Records of
Deci sion for Cperable Units 3 and 5, respectively.

The remedy specifies off-site disposal of vitrified contents of Silos 1, 2 and 3 at the NTS. At the tinme of
the signing of this ROD, The Department of Energy - Nevada Qperations Office (DOE-NV) is in the process of
preparing a site-w de environmental inpact statement (EI'S) under NEPA for the NTS. Shipments of Operable
Unit 4 vitrified waste are not proposed to begin until after the planned conpletion of the EIS for the NTS.

The pl anned date of conpletion of the EIS for the NTS is Decenber 1995, at which time a Record of Decision is
expected to be issued. Shipments of |owlevel waste generated fromthe renedi ati on of Cperable Unit 4 are
not proposed to begin until md-1997, which should be after the planned conpletion of the NIS site-w de El S.
G ven these tineframes, DCE does not anticipate the NTS EIS schedule will negatively inpact the Qperable Unit
4 renedi ation schedul e di scussed in the ROD.

The containerized vitrified product will require interimstorage at the FEMP prior to its transportation to
the NTS for disposal. The purpose of this interimstorage is two-fold; first, the vitrified product wll
require verification sanpling in order to certify that each production | ot has nmet specific performance and
wast e di sposal criteria; and second, to provide the Fernald waste shipping programa buffer staging area
where the nmaterial can be safely managed prior to its shipnent to NTS in accordance with DOE as | ow as
reasonabl y achi evabl e (ALARA) principles, ARARs identified and included in the Qperable Unit 4 ROD, as well
as in a manner protective of human health and the environnent. It has been anticipated that the interim
storage area will be needed to accommpdate the interimhandling of approxi mately 90 days of vitrification
producti on.

The deci sion regarding the final disposition of the remaining Operable Unit 4 contam nated soil and debris
will be placed in abeyance, until conpletion of the Records of Decision for Qperable Units 3 and 5 renedi al
actions, in order to take full advantage of planned and in progress waste minimzation treatnent processes by
these operable units. Further, this strategy enables the integration of disposal decisions for contam nated
soils and debris on a site-w de basis.

In the unlikely event unforeseen circunstances preclude the integration of Qoerable Unit 4 soil and debris
into the Operable Unit 3 and/or Qperable Unit 5 treatnent and di sposal decisions, the disposal decision for
Qperable Unit 4 contaminated soils and debris will be documented in a ROD amendnent for Operable Unit 4 in
accordance with Section 117(c) of CERCLA and United States Environmental Protection Agency (EPA) gui dance.
The ROD anmendnent will provide the public and the EPA further opportunity to review and conment on the final
di sposal option for Cperable Unit 4 soils and debris. A ROD anendnment to the Cperable Unit 4 ROD will not be
necessary in the event the Operable Unit 3 renedy for debris and the Qperable Unit 5 renedy for contam nated
soils can be feasibly inplenented for Qperable Unit 4.

In reaching the decision to inplenent this remedial alternative, DCE eval uated other alternatives for each
subunit, in addition to no action. The other alternatives are: (a) Subunit A- Silos 1 and 2 Contents: (1)
Removal , Cement Stabilization, Of-Site D sposal at Nevada Test Site; (b) Subunit B- Silo 3 Contents: (1)
Removal , Vitrification, On-Property Disposal; (2) Renoval, Cenent Stabilization, On-Property Disposal; (3)
Renmoval , Cement Stabilization, Of-Site D sposal at Nevada Test Site; (c) Subunit C- Silos 1, 2, 3, and 4
Structurcs. Soils, and Debris: (1) Denolition, Renoval, Of-Site D sposal at Nevada Test Site; (2)
Denolition, Renoval, Of-Site Disposal at Permitted Commercial Facility.

A description of the alternatives is provided in the Decision Summary of the ROD, hereby incorporated by
reference for DOE's NEPA ROD, and is available in the Admnistrative Record. CERCLA's nine criteria set
forth in 40 CFR Part 300, the National G| and Hazardous Substances Pollution Contingency Plan were used to
evaluate the alternatives. The selected renedy represents the best bal ance anong the alternatives with
respect to these criteria and is the environnentally preferable alternative.



The preferred alternative for Qperable Unit 4 provides the best perfornmance when conpared with the other
alternatives, with respect to the evaluation criteria. This renedy will achi eve substantial risk reduction
by renoving the sources of contami nation, treating the material which poses the highest risk, shipping the
treated residues off-site for disposal, nanagi ng the remaining contaninated soils and debris consistent with
the site-wide strategy. The selected treatnent alternative both reduces the nmobility of the hazardous
constituents and results in significant reduction in the volune of materials requiring disposal. The

sel ected renedy al so provides the hi ghest degree of long-termprotectiveness for human health and the

envi ronnent .

STATUTCORY DETERM NATI ONS

The selected remedy is protective of human health and the environment, conplies with Federal and State
requirenents that are legally applicable or rel evant and appropriate to the renedial action, and is cost
effective. This remedy utilizes permanent solutions and alternative treatnent (or resource recovery)
technol ogi es to the maxi num extent practicable, and satisfies the statutory preference for remedi es that
enpl oy treatnment, and al so reduce toxicity, nobility, or volune as a principal elenent. This renedy will
result in contam nated debris and soil being dispositioned bv Qperable Units 3 and 5, respectively. Because
this remedy will result in hazardous substances (i.e., contamnated soil and debris) renaining on site
above health-based levels, a review wi Il be conducted every five years after comrencenent of remedial action
to ensure that the renedy continues to provide adequate protection of human health and the environnent.

Al practical means to avoid or mnimze environnental harmfrominpl ementati on of the sel ected renmedy have
been adopted. During excavation activities. sedinment controls will be inplemented to elimnate potenti al
surface water runoff and sedi ment deposition to Paddys Run. Final site |layout and design will include all
practicabl e nmeans (e.g., sound engineering practices and proper construction practices) to mninze

envi ronnental inpacts

Regi onal Admi ni strator, Dat e
U S. Environmental Protection Agency Region V

Assi stant Secretary for Environmental Managenent Dat e
U S. Department of Energy
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1.0 SITE LOCATI ON AND DESCRI PTI ON
1.1 LCCATI ON

The Fernal d Environmental Managenent Project (FEMP) site is a 425 hectare (ha) (1050 acres), governnent-owned
facility located in southwestern Chio, approxinmately 29 kilometers (kn) (18 miles) northwest of downtown
Gncinnati. The facility is located just north of Fernald, Chio, a snall farming community, and lies on the
boundary between Hamilton and Butler counties (Figure 1-1).

In accordance with the requirenments of the Conprehensive Environnental Response, Conpensation, and Liability
Act (CERCLA), the FEMP was pl aced on the National Priorities List (NPL) in Novenmber 1989 as a result of
environnental inpacts caused by facility operations.

From 1952 until 1989, the FEMP site provided high-purity uraniumnetal products to support United States
defense prograns. Urani um production was halted in 1989 due to declining demand and a recogni zed need to
commit available resources to environnmental remediation. Forner uraniumoperations at the FEMP site were
limted to a fenced 55 ha (136 acres) tract of |and known as the forner Production Area |ocated near the
center of the site. The former Production Area consists of plant buildings, scrap netals, equipnent, and
drumed inventories all of which are conponents of Qperable Unit 3. Large quantities of liquid and solid
wastes were generated by the various production operations at the FEMP site. Prior to 1984, solid and
slurried wastes received fromoff site sources and generated from FEMP processes were stored or disposed in
the Waste Storage Area. This area, located west of the production facilities, includes: six |owlevel

radi oactive waste storage pits, two earthen-bermed concrete silos containing K-65 residues, one concrete silo
contai ning netal oxides, one unused concrete silo, two |ime sludge ponds, a burn pit, a clearwell, and a
solid waste landfill. The Waste Storage Area, shown graphically in Figure 1-2, is addressed under FEMP
Qperable Units 1, 2, and 4. The fornmer Production Area and Waste Storage Area are fenced and closed to the
general public. Operable Unit 5 consists of all environnmental nedia not associated with the preceding
operable units. The renmaining FEMP site areas consist of forest and pasture |ands, a portion on which a
nearby dairy farner is authorized to graze |ivestock

A sixth operable unit, known as the Conprehensive Site-Wde Operable Unit, was added as a provision of the
Amended Consent Agreenent (signed in 1991). This is not a specific site area; rather, it was created to
enabl e DCE, the EPA, and the public to nake a final assessment froma site w de perspective that ongoi ng
pl anned remedi al actions identified in the Records of Decision for the five operable units will provide a
conpr ehensi ve renedy which is protective of human health and the environnent.
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This renmedi al action addresses Qperable Unit 4 at the FEMP. (perable Unit 4 (Figure 1-3) is a 2.3 ha (5.8
acres) area located on the western side of the facility and is conprised of the followi ng facilities and
associ ated environnental nedi a

1 Silos 1 and 2 and their contents (al so ternmed K-65 silos);



Silo 3 and its contents (ternmed cold nmetal oxide silo);

Silo 4 (empty);

The decant sunp (an underground tank and its contents);

A radon treatnment system

A portion of a concrete pipe trench and other concrete structures;

An earthen bermsurrounding Silos 1 and 2

Soils beneath and i mredi ately surrounding Silos 1, 2, 3, and 4;

Perched groundwater in the vicinity of the silos that are encountered during the
i npl enentati on of renedial actions;

Silos 1 and 2, the K-65 silos, contain 6,120 cubic nmeters (nB) [8,005 cubic yards (yd3)] of K-65 residues
generated fromthe processing of high-grade uraniumore. The silos are large, cylindrical, above-grade
concrete vessels with post-tensioned steel reinforcing. Each of the doned silos is 24.4 meter (m) [80 feet
(ft)] in diameter and 11 m (36 ft) high to the center of the done

The K-65 residues contain large activity concentrations of radionuclides, including radiumand thorium

These radi onuclides contribute to an el evated direct penetrating radiation field in the vicinity of the silos
and to the chronic em ssion of significant quantities of the radioactive gas, radon, to the atnosphere from
the silos. The K-65 residues are classified as by-product materials, consistent with Section 11(e)2 of the
Atom ¢ Energy Act (AEA), generated consequential to the processing of natural uranium ores.

Silo 3 contains 3,890 nB (5,088 yd3) of residues, known as cold netal oxides, which were generated at the
FEMP site during uraniumextraction operations in the 1950s invol ving the previously nentioned urani um ores
and ore concentrates received froma variety of uraniummlls in the United States and abroad. Silos 3 and 4
are identical in design and construction to Silos 1 and 2. The residues within Silo 3 are simlarly
classified as by-product nmaterials pursuant to Section 11(e)2 of the AEA. Silo 4 was never used for waste
storage; however, rainwater has infiltrated the silo and has been renoved in 1989 and again in 1991
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1.2 DEMOGRAPH CS AND LAND USE

The FEMP is located in the G ncinnati Consolidated Metropolitan Statistical Area (CVMSA) which enconpasses a
regi onal area conprised of eight counties in Chio, Kentucky, and Indiana. Population within the eight-county
netropolitan area exceeded 1.7 mllion in 1990, and within a 5-mle radius of the FEMP site, there were an
estinmated 22,927 residents in 1990.

The on-property work popul ati on includes enpl oyees of DOE, it's site restorati on managenment contractor, the
Fernal d Envi ronmental Restoration Management Corporation (FERMCO, and ot her subcontractors. Physica
structures are | ocated on approxinmately 82 ha (203 acres) in the center of the FEMP site, in the

adm nistration area and in the forner Production Area. The FEMP maintains strict access controls, including
a security force and fences, which control public access to the site.

The I and adjacent to the FEMP is prinmarily devoted to open | and use such as agriculture and recreation
Scattered resi dences and several villages, including Fernald, New Baltinore, Ross, New Haven, and Shandon are
| ocated near the FEMP site. The nearest residence is within three quarters of a mle fromthe center of the
facility. The nearest residences to the western FEMP property boundary (the boundary al ong the eastern side
of Paddys Run Road) are |ocated al ong the western side of Paddys Run Road. A dairy farmis |located on WIley
Road just outside the southeast corner of the FEWP property boundary. Several residences are |ocated of f



Paddys Run Road approximately 2.4 km (1.5 m) south of the FEMP property. These residences are in the
vicinity of the South Plume, a portion of the G eat Mani Aquifer that contains a plune of uranium
contami nation originating fromthe FEMP extending south of the property boundary for approxi mately
three-quarters of a nile.

More than 160 ha (395 acres) of the open |land on the FEMP property are |l eased to a nearby dairy farmer who
grazes livestock on the property. Pine plantations are |located to the northeast and southwest of the former
Production Area. A considerable amount of the soils within the boundaries of the FEMP site are designated by
the United States Departnent of Agriculture (USDA) as prinme agricultural soil (USDA 1980, 1982). However,
none of the land on the FEMP site is designated prinme farm and under the Farmand Policy Protection Act

regul ations (7 CFR 8§8658) of 1981. Because the area had been intensively used for agricultural purposes prior
to the establishnent of the FEMP facility, there is no land on or in the vicinity of the FEMP site where a
pre-devel oped natural environment remains intact. The land closest to this description would be recreated
prairie lands on the Mani Witewater Forest Park, several miles south of the FEMP site.

The area surrounding the FEMP site has a | arge and diverse archaeol ogi cal and historical resource base.
According to records kept by the Mam Purchase Association for H storic Preservation, an unusually high
percentage of the existing 19th century buildings in the area are historically inportant. Wthin the
vicinity of the FEMP site [a 3.2 km (2 m) radius fromthe boundary], there are properties listed on the

Nati onal Register of H storic Places (NRHP) and a nunber of additional structures that have been judged
eligible for inclusion in the listing. Six najor archaeological sites lie within five mles of the FEMP site
and five of these are included in the NRMP. No archaeol ogical sites or properties on the NRHP are located in
or adjacent to Qperable Unit 4.

1.3 TOPOGRAPHY AND SURFACE WATER HYDROLOGY

The maxi mum el evation al ong the northern boundary of the FEMP property is a little more than 213 m (700 ft)
above nean sea level (MSL). The forner Production Area and Waste Storage Area rest on a relatively |evel
plain at about 174 m (580 ft) above MSL. The plain slopes from183 m (600 ft) above MSL al ong the eastern
boundary of the FEMP to 174 m (570 ft) above MSL at the K-65 silos, and then drops off toward Paddys Run
streamat an el evation of 168 m (550 ft) above MSBL.

Al drainage, including surface water on the FEMP site is generally fromeast to west towards Paddys Run,
with the exception of the extrene northeast corner which drains east toward the Geat Mam R ver. Mjor
surface water bodies on and adjacent to the FEMP site include the Storm Sewer Qutfall D tch, Paddys Run, end
the Geat Mam River (see Figure 1-4). The Storm Sewer CQutfall Ditch originates within the FEMP site and
flows toward the southwest where it enters Paddys Run, which flows southward al ong the western boundary of
the facility. Paddys Run is a tributary of the Geat Mam River. The Geat Mam R ver flows generally
toward the sout hwest; however, locally it flows to the east and south of the FEMP site.

Paddys Run originates north of the FEMP site, flow southward along the western boundary of the facility, and
enters the Geat Mam River approximately 2.4 km (1.4 m) south of the southwest corner of the FEWP
property. The streamis approximately 14 km (8.8 m) long and drains an area of approxi mately 40.9 square
kiloneters (kn?) [15.8 square mles (ni2)]. Due to the highly perneabl e channel bottom the streaml oses
water to the underlying G eat Mam Aquifer in sone locations. |In addition, the streamis epheneral and is
generally dry during the sumrer nonths.
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The Geat Mam River is the main surface water feature in the vicinity of the FEWP site, which receives
effluent water froma National Pollutant D scharge Elimnation System (NPDES) pernitted di scharge fromthe
FEMP site. The river flows generally to the southwest and has a drai nage area of approxinately 8702 knt
(3360 ni2) at the Ham |ton gauge, which is |ocated about 16.1 km (10 m) upstreamfromthe FEMP site NPDES
di scharge outfall.

The river exhibits meandering patterns that result in sharp directional changes over distances of |ess than
900 m (2,953 ft). Directly east of the FEMP site and within the site-w de Remedial Investigation/Feasibility



Study (RI/FS) Area, the river passes through a 180-degree curve known as the Big Bend. A 90-degree bend in
the river also occurs near New Baltinore, approximately 3.2 km (2 m) downstream fromthe FEMP site discharge
outfall.

Surface water flowwithin Operable Unit 4 is directed through a series of trench drains, concrete curbs, and
gutters to an inground concrete sunp |located in waste storage area. Water fromthese stormwater control
facilities are directed through existing site treatment systems prior to discharge through the FEVP effl uent
line to the Geat Mam River.

1.4 GEALOGY AND HYDROGEOLOGY

The FEMP overlies a 3.2 to 4.8 km(2 to 3 m) wide buried Pleistocene valley known as the New Haven Trough.
This valley was formed (eroded) by the ancestral Chio River during the Pleistocene period and was
subsequently filled with glacial outwash naterials that were in turn covered by gl acial overburden as

gl aci ers advanced across the area. The outwash deposits under the FEMP are a part of the Geat M ani
Aquifer, which is a widely distributed buried valley aquifer. |In addition to surface water, the valley fill
aqui fer systemis the major source of drinking water in the southwestern Chio area.

Since the last retreat of continental glaciers, the streams in the area have renoved much of the gl aci al
overburden and | acustrine strata left by the ice sheets. The Geat Mani R ver has eroded through the

gl acial overburden and is nowin direct contact with the outwash deposits that conprise the G eat Mam

Aquifer. Paddys Run is also in contact with these deposits in its |ower reaches.

The Great Mam Aquifer is the principal aquifer within the FEMP Study Area and has been designated a

sol e-source aqui fer under the provisions of the Safe Drinking Water Act (SDWA). The buried valley in which
it occurs varies in width fromabout 0.8 km(0.5 m) to nore than 3.2 km(2 m ), having a U shaped cross
section with a broad, relatively flat bottomand steep valley walls. This valley is filled with extensive
deposits of sand and gravel that range in thickness from36 to 60 m (120 to 200 ft) in the valley to only
several feet along the valley walls, along with scattered silt and clay deposits.

Contained within the sand and gravel that underlies nuch of the FEMP property is a relatively continuous,

| ow perneability clay interbed ranging fromabout 1.5 to 4.5 m(5 to 15 ft) in thickness. The clay interbed

whi ch exists below the Operable Unit 4, occurs at an approxi mate el evation of 140 m (460 ft) above MSL. This
clay interbed divides the aquifer into upper and | ower sand and gravel units, referred to as the Upper G eat

Manm Aquifer and the Lower Geat Manm Aquifer.

Overlying the G eat Mani Aquifer throughout nost of the FEMP property, including Operable Unit 4, are a
series of glacial overburden deposits. The glacial overburden is conposed prinarily of till, a dense, silty
clay that contains discontinuous and isolated | enses of poorly sorted fine- to nmedi umgrai ned sand and
gravel, silty sand, and silt. The glacial overburden exposed at the surface has relatively | ow pernmeability,
so nost of the precipitation that falls on it is lost to evaporation and surface water runoff. Wthin
Qperable Unit 4, sand and gravel outwash deposits of the buried valley are overlain by 1.5 to 3 m(5 to 10
ft) of till that is in turn overlain by 4.5to 6 m(15 to 20 ft) of lacustrine sedinents. The till is an
unsorted m xture of clay, silt, sand, and pebble to cobble size material with 70 to 80 percent of the
material filling in the clay and silt size range.

Erratically distributed pockets of silty sand and gravel within the glacial overburden contain zones of
perched groundwater. Perched groundwater is separated fromthe underlying aquifer by the surrounding
relatively inperneable clay and silt conponents of the overburden. These |ow perneability units behave as an
aquitard that can store groundwater, then transmt it slowy downward fromone nore porous saturated zone to
anot her .

The conceptual nodel for groundwater flow in the glacial overburden in Operable Unit 4 indicates that the
lacustrine strata have good, but slow, hydraulic comunication and that the till that underlies the
lacustrine strata acts as an aquitard. Goundwater within the approximately 6 m (20 ft) of lacustrine strata
is predicted to flow at a lateral rate that is significantly greater than its downward rate. Therefore,
groundwater is likely discharging westward to the bank of Paddys Run and sout hward in the east-west



dr ai nageway i medi ately south of Silo 1
1.5 ECOLOGY

The FEMP site and surrounding areas lie in a transition zone between two distinct sections of the Eastern
Deci duous Forest Province; the Cak-H ckory and the Beech-Maple. The dom nant species are oaks, with an
abundance of hickeries. The fauna vary little between the two forest sections and include white-tail ed deer,
gray fox, gray squirrel, white-footed nouse, and short-tailed shrew, the cardi nal, woodthrush, sunmmrer
tanager, red-eyed vireo, and the hooded warbl er; the box turtle, common garter snake, and tinber rattl esnake.

The Indiana bat is listed as both a federally and state endangered species and occurs in Butler and Hamlton
Counties. Surveys were conducted at the FEMP to determine the distribution and presence of the Indiana bat
and to identify potential habitat on the FEMP and in the imrediate vicinity. The Indiana bat has not been
identified at the FEMP. Potential habitat for the Indiana bat occurs in portions of the riparian woodl and
associ ated wi th Paddys Run.

The Sloan's crayfish, a state listed threatened species, has been identified in Paddys Run in northern
sections on property and southern sections off property in prelimnary surveys in Septenber 1993. Potenti al
harm nmay occur as a result of siltation and runoff into Paddys Run.

The cave sal anander, a state |isted endangered species, has not been identified at the FEMP site. Mbderate
habitat has been identified in a well in the northeastern section of the FEMP and a ravine in the north

woodl ot .

A site-wide wetland delineation was conducted in February 1993, in accordance with the 1997 United States

Arny Corps of Engineers (CCOE) Wetlands Delineation Manual. A jurisdictional determ nation was approved in
August 1993 by the COE that verified wetland boundaries and waters of the United States. Results fromthe
site-wi de delineation, subject to COE approval, indicate a total of 14.4 ha (35.9 acres) of wetlands that

include 10.6 ha (26.6 acres) of palustrine forested wetlands, 2.8 ha (7 acres) of drainage ditches/swal es,
and 0.95 ha (2.37 acres) of isolated emergent and emergent-scrub/shrub wetlands (see Figure 1-5).

Fl oodpl ains within the FEMP property are confined to the north-south corridor containing Paddys Run. Cutside
t he boundaries of the FEMP site, the 100 year floodplain of the Geat Mam R ver extends west nearly to the
eastern boundary of the facility (see Figure 1 6). The 100 year floodplain of the river also extends
northward al ong Paddys Run fromthe confluence of the two streanms to a point about 180 m (600 ft) fromthe
sout hern boundary of the FEMP site.
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2.0 SITE AND CPERABLE UNIT 4 HI STCRY
AND ENFCORCEMENT ACTI VI TI ES

2.1 SITE H STORY

In January 1951, the New York Operations Ofice of the Atom ¢ Energy Conm ssion (AEC) proceeded on an
expedited basis with the selection of a suitable site for the construction of a new feed material production
center to supply high purity uraniumproducts. Sixty-three sites were considered with a site near Fernald,
Chi o being selected as best nmeeting established criteria. Construction operations were initiated in My
1951, on the 1050 acre site. The facility was designated the Feed Material Production Center (FMPC) prior to
initiation of on-property pilot operations in Cctober 1951. Production operations were initiated in 1952 and
continued until July 1989, at which tinme operations were placed on standby to focus on environnental

conpl i ance and waste rmanagenent initiatives. Follow ng appropriate congressional authorizations, the
ficility was formally closed in June 1991. To reflect a new site m ssion focused on environnental
restoration, the name of the facility was changed to the Fernald Environnental Management Project (FEMP) in
August 1991.



On March 9, 1985, the EPA issued a Notice of Nonconpliance to the DOE identifying EPA's concerns over
potential environnental inpacts associated with the FEMP' s past and ongoing operations. On July 18, 1986, a
Federal Facility Conpliance Agreenment (FFCA) detailing actions to be taken by DOE to assess environnental

i mpacts associated with the FEMP was signed by DOE and EPA. The FFCA was entered into pursuant to Executive
Order 12088 (43 FR 47707). The purpose of the FFCA was to ensure conpliance with existing environmental
statutes and inplenmenting regul ations. Al so, environmental inpacts associated with past and present
activities at the FEMP site woul d be thoroughly and adequately investigated so that appropriate response
actions could be inplemented. As required by the FFCA, a RI/FS was initiated in July 1986, pursuant to 42
U S . C 9601 et seq, CERCLA

I'n Novenber 1989, the FEMP was placed on the NPL for investigation and renediati on under CERCLA. This

pl acenent, in addition to progressive findings in the RI/FS progrmm, necessitated the anmendnent of the FFCA
The 1986 FFCA was superseded by a Consent Agreement under Sections 120 and 106(a) of CERCLA (Consent
Agreenent) providing for the inplenmentation of operable units for the FEMP RI/FS and revising the m | estone
comm tnents for the RI/FS program without nodifying the underlying objectives of the FFCA. The Consent
Agreenent al so provided for the inplenentati on of renpbval actions to address site conditions which pose an
imediate threat to human health and the environnent, including renmoval actions for Operable Unit 4, such as
the K-65 Silos Renobval Action. The Consent Agreenent was signed on April 9, 1990, and becane effective on
June 29, 1990, following a period of public conmrent.

In Cctober 1990, the first version of the R Report for Qperable Unit 4 was submitted to the EPA for review
and comment. The EPA determ ned that the FMPC had not adequately characterized Cperable Unit 4, and
subsequently, issued a Notice of Violation (NOV) against the site. The EPA issued two other NOVs at

approxi mately the sane tine regarding other conponents of the ongoing RI/FS. Follow ng negotiations between
the EPA and DCOE, a resolution agreement was jointly signed by the EPA and DOE. Pursuant to the terns of this
resol ution agreenent, DCE paid a financial penalty to EPA, agreed to performa suppl enental project
beneficial to the environnent surrounding the site, and al so agreed to enter into negotiations with EPA to
define new schedules for re submttal of the RI/FS docunents.

The Consent Agreenent was amended in 1991 to revise the schedules for conpleting the RI/FS for the five
identified operable units. This Anended Consent Agreenent was signed on Septenber 20, 1991, and becane
effective on Decenber 19, 1991, follow ng a period of public conment.

2.2 OPERABLE UNIT 4 H STORY

Oiginally constructed in 1951 and 1952, three of the four reinforced concrete storage silos within OQperable
Unit 4 received by-product nmaterials until 1960. Silos 1 and 2 received K-65 residues generated fromthe
processing of high assay uraniumores, terned pitchblende ores, at the FEMP and the Mallinckrodt Chenical
Wrks (MW in St. Louis, Mssouri. The pitchblende ores processed at MCWand the vast majority of

pi tchbl ende ores processed at the FEMP canme primardy fromone nine, the Shinkol obwe Mne in the Bel gi an Congo
(now Zaire).

The Shi nkol obwe M ne was owned and operated by the African Metals Corporation. These ores contained
relatively high concentrations of urani umoxides (U3®8) in the range of 40 to 50 percent as well as high
concentrations of radium Based on the high value of radiumat the tine, the agreenment reached between the
AEC and the African Metals Corporation stipulated that the African Metals Corporati on woul d retain ownership
of the radiumwi thin any processing residues; after the United States had processed the pitchbl ende ore to
extract uranium the residue would be returned to the African Metal s Corporation.

The K-65 silos were constructed at the FEMP site to provide interimstorage of the residues, pending the
return of the naterials to the country of origin. For nore than 30 years, these material renmained in storage
at the FEMP site, under the ternms of the original agreenment, awaiting transfer. In 1984, ownership of the
K-65 residues was transferred to DCE.

As the druns were received by railroad car at the FEMP, from MCW the drunms were tenporarily staged in an
area to the east of Silos 3 and 4 (Figure 1-3). The drumred naterial was slurried in the Drum Handl i ng
Bui I ding, formerly l|ocated between Silos 2 and 3, and then punped to Silos 1 and 2 for storage.



Approxi mately 31,000 druns of residues generated through MCW processing operations were received at the FEWP.
Approxi mately 24,000 of these drums were transferred to Silo 1, conpletely filling the structure in Novenber
1953. The renmining 7,000 drums were transferred to Silo 2 for storage

Additionally, Silo 2 received residues generated at the FEMP fromthe processing of pitchblende ores fromthe
Shi nkol obwe M ne and a snall quantity of Australian ores fromtwo mnes, the Rum Jungle Mne and the Radi um
HI1l Mne. The last residues were placed in Silo 2 in January 1959. Following the end of K-65 processing
operations at the FEMP, approximately 150 druns of radium contam nated material, consisting of soils from
drum stagi ng areas, clean-up nmaterials, and excess K-65 sanples were placed into Silo 2 in June 1960.

Silos 3 and 4 were constructed in 1952 for storing netal oxides generated by the FEMP refinery. Unlike Silos
1 and 2, which received residues fromthe processing of ores fromnmainly one mne, Silo 3 received neta

oxi des generated from FEMP refinery operations from My 1954, until late 1957. During this period, the FEMP
refinery processed the previously nentioned pitchbl ende ores and uraniumore concentrates received froma
nunber of foreign and donestic uraniummlls. Select refinery waste streans were first filtered to renove
radi um and subsequently directed to an evaporator and calciner. These finely powdered, dried refinery
residues (ternmed cold nmetal oxides) were transferred to a surge hopper fromwhere the materials were
pneunatical ly conveyed through a pipeline to Silo 3.

Fol l owi ng a programmatic decision in early 1957 to utilize raffinate surface inpoundnents, the cal cining
systens were eventual | y abandoned. As a result of this decision, Silo 4 was never enployed for the storage
of cold nmetal oxides or other site materials and remains enpty. Inspections conpleted on Silo 4 during the
Rl -related site investigations confirned that no waste materials are present within the silo

In 1963, it becane visually obvious that Silos 1 and 2 were deteriorating. In 1964, site workers repaired
the concrete coating around each silo and constructed an earthen bermaround themto counterbal ance the
outward |l oad fromthe silos contents. The bermalso protected the silos walls fromweathering and served as
a radiation shield. This bermwas expanded in 1983 to reduce soil erosion

G her inprovenents to Silos 1 and 2 included: sealing the vents in the donmes in 1979; installing plywood
covers on the dones in 1986; and adding a pol yurethane coating in 1987 to reduce weathering and to hel p | ower
radon em ssions. This coincided with the installation of the radon treatnent system (RTS), which was
designed to draw air fromthe silos, renove noisture and radon through a charcoal -adsorpti on process, and
recirculate clean air back into the silos. The RTS, which was upgraded in 1991, helped to | ower radon

em ssions to allow workers to apply a layer of bentonite clay (Novenber 1991) over the K-65 residues within
the silos (K-65 Silo Renoval Action No. 4).

The bentonite clay |ayer has reduced the anount of radon escaping fromthe silos into the environnent and
woul d hel p prevent the rel ease of contaminants into the air if a natural disaster (e.g., a tornado) should
occur or if the silo done should collapse. An expedited renoval action was conducted in Decenber 1991 to
renove the Silo 3 dust collector after an inspection had reveal ed significant deteriorati on of the dust
coll ector (Renoval Action No. 21). Also, in April 1991, a tine-critical renoval action was perforned to
renmove approxinmately 30,300 liters (8000 gallons) of liquid fromthe decant sunp (Renoval Action No. 5).

3.0 COWLUN TY PARTI Cl PATI ON

Various forunms has been used to provide information to the comrunity, including a periodic newsletter

regul ar comunity meetings, and other availability sessions. Qher activities included site tours, open
houses, a speakers bureau, and fact sheets about the Fernald site. Several readings roons, which later were
consolidated into one facility near the Fernald site, were opened. This readi ng roomcontains infornation
about all aspects of the RI/FS at Fernald. In 1990, DCE established an "Adm nistrative Record" for the site;
a copy of the Administrative Record also is maintained at the U S. EPA's Region 5 offices in Chicago.

In Novenber 1993, DCE inplenented a public participation programat Fernald, in an attenpt to involve
community menbers and other interested parties in the Fernal d deci sion-naking process. The public
i nvol venent program at Fernal d Consists of three el enents:



1. Public information
2. Managenent invol verent
3. Person-to-person comuni cation

These efforts, in concert with other community relations activities, such as publication of notices of
avail ability, which are required by law, reflect DOE's newinitiative to offer opportunities for interested
parties to take part in the decision-making process at Fernald.

3.1 OPERABLE UNIT 4 PUBLI C | NVOLVEMENT ACTI VI TI ES

To encourage stakeholders to review drafts of the Qperable Unit 4 RI/FS docunments, Notices of Availability
for public inspection were published in April 1993 for the Cperable Unit 4 RI Report and in Septenber 1993
for the FS/PP-DEIS in three | ocal newspapers: the G ncinnati Enquirer, the Journal-News and The Harrison
Press. No public comments were received on the Rl Report for Cperable Unit 4.

On Septenber 9, 1993, the FS/PP-DEI S were nade avail able at the Public Environnental Infornation Center, and
st akehol ders were encouraged to provide infornmal comments on the prelimnary docunents. Encouraging public
i nspection and informal coment on these prelimnary docunents, prior to EPA approval, provided a genuine
opportunity for stakeholders to identify issues, voice their concerns and | earn about proposed cl eanup pl ans
for Operable Unit 4. The informal opportunity for the public to provide input enabled DCE to address sone
st akehol der questions and concerns in advance of the formal public coment period.

On Cctober 14, 1993, approximately 29 stakehol ders attended a public roundtable on "Proposed Plans and
Technol ogy for Operable Unit 4 Renediation.” At the roundtable, attendees were invited to offer opinions on
the draft final Proposed Plan and the preferred alternative for Qperable Unit 4 remedi ation. These

st akehol der comments were docunented and eval uated during preparation of the final docunent.

In addition, a two-way infornmation exchange on the Operable Unit 4 Ri sk Assessnent occurred at the Cctober
19, 1993, Science, Technol ogy, the Environment and the Public (STEP) session on "Risk. Again, Fernald
personnel addressed the stakehol ders' questions and concerns presented at the neeting. |Infornmation about the
Operable Unit 4 Remedi al Investigation Report was al so provided at DOE' s Cctober 21, 1993, RI/FS public
meeting and at |ocal township trustee meetings.

In response to stakehol der requests at the January 5, 1994, formal public hearing on the Operable Unit 3
(Production Area) InterimRecord of Decision, a public roundtable to discuss integration of CERCLA and NEPA
was hel d January 24, 1994. The roundtabl e included discussions on differences between environnent al
assessnents and environnmental inpact statenents approxi mately 45 stakehol ders attended.

On February 21, 1994, invitations to attend the March 21, 1994, formal public hearing on the FS/ PP-DEI S were
mailed to 2,000 plus Fernald stakehol ders. The Proposed Plan for Remedial Actions at Operable Unit 4 fact
sheet was enclosed with each invitation.

On February 24, 1994, advance copi es of the Proposed Plan for Renedial Actions at Qperable Unit 4 were nuailed
to several key stakeholders. Al so on February 24, copies of the final FS/ PP-DEIS and Proposed Pl an fact
sheets were mailed to the Nevada Operations Ofice and to Nevada environnental protection organizations. The
DCE Operable Unit 4 Branch Chief personally distributed several advance copies of the Proposed Plan to
attendees at the February 24, 1994, Fernald Residents for Environmental, Safety, and Health (FRESH) neeting.
In addition, she provided an update on Operable Unit 4 activities, plans and progress, and was avail able for
an i nformal question-and-answer session.

To encourage stakeholders to review and offer input on the final FS/PP-DEIS, a Notice of Availability for
formal public coment was published in March 1994 in the Federal Register and three | ocal newspapers: the
G ncinnati Enquirer, the Journal-News and The Harrison Press. On March 1, 1994, the Proposed Pl an,

FS/ PP-DEl S becane available at the Public Environnental Information Center.

On March 2, 1994, Chio EPA representatives discussed the FS/PP-DEIS with nenbers of the Fernald Ctizens Task
Force and FRESH.



On March 4, 1994, a Fernald site news release titled "Key Fernald O eanup Plan Receives Conditional U S. EPA
Approval " was sent to local electronic and print nedia, as well as local elected officials, FRESH and the
Fernald G tizens Task Force. Articles were published in |ocal newspapers.

On March 7, 1994, the formal 45-day public conment period on the final FS/ PP-DEIS officially began.

On March 8, 1994, Fernald representatives net fornmally with officials of the DOE Nevada Qperation Ofice and
Nevada protection agenci es.

On March 15, 1994, postcard rem nders about the March 21, 1994, fornal public hearing were mailed to Fernal d
st akehol ders. I n addition, courtesy phone calls were made to key stakeholders, inviting themto the fornal
public hearing.

Di spl ay advertisenents announci ng the March 21, 1994, formal public hearing were published in three | ocal
newspapers: The G ncinnati Enquirer, March 18 and March 20; The G ncinnati Post, March 18; and the
Jour nal - News, March 18.

On March 21, 1994, approximately 80 people attended the formal public hearing on the Cperable Unit 4

FS/ PP-DEI'S. Formal oral public coments were documented by a court reporter and are available in a
transcript at the Public Environnental Information Center. In addition, several stakeholders subnitted
formal witten comments. Al formal witten and oral stakehol der comments and questions asked informally
during the March 21 public hearing, as well as DOE s responses, are docunented in the Cperable Unit 4
Responsi veness Summary.

The formal public comment period for the Operable Unit 4 FS/PP-DEIS was originally scheduled to concl ude
April 20, 1994. However, the public comment period was extended 30 days, until May 20, 1994, in response to
a request for a 60 day extension by a Nevada State O eari nghouse representative.

The extension request was made on behal f of a group of concerned Nevadans, affected indian tribes and | ocal
governnent officials, who, along with officials fromthe State of Nevada and DCE, jointly participated in the
establ i shment of a site-specific advisory board for the U S Department of Energy- Nevada Operations Ofice
(DCE-NV) Environnental Restoration and Waste Managenent Program at the Nevada Test Site (NTS). "The Gtizens
Advi sory Board for NTS Prograns (CAB)" will play a key role in advising DOE-NV about stakehol der concerns

i nvol ving nmaj or program deci sions at NTS, such as those proposed for Fernald' s Operable Unit 4 waste. CAB's
first meeting was held March 8, 1994.

The National Contingency Plan, section 300.430(f) (3)(i) (C states,” ... Upon timely request, the |ead
agency will extend the public coment period by a m ninumof 30 additional days...." |In accordance with the
Anmended Consent Agreenent (1991), DCE and U S. EPA concurred with a 30-day extension of the formal public
comrent period to mnimze inpact to the Qperable Unit 4 schedule, yet still provide what DOE and EPA

consi dered adequate tinme for stakeholder review. A Notice of Availability was published May 4 in The

G ncinnati Enquirer, the Journal-News and The Harrison Press.

On May 11, 1994, the DCE-NV conducted a public meeting in Las Vegas, Nevada. |n attendance were nmenbers from
the DOE, EPA (Region V), Chio EPA, CAB and the public. This neeting was the first meeting of the

new y-organi zed CAB. As part of the neeting s agenda, the DOE conducted two presentations. One of the
presentations, furnished by the DCE-FN, discussed the Operable Unit 4 FS/PP-DEIS and sunmmari zed the proposal
to transport and di spose of |owlevel radioactive waste, which woul d be generated by the cl eanup and
environnental restoration of the FEMP site as a whole (including Operable Unit 4), at the NTIS. The other
presentation was furni shed by the DOE-NV which summari zed the current | owlevel radioactive waste nanagenent
programat the NTS. During the discussions follow ng the presentation of the CQperable Unit 4 FS/PP-DEI S, the
CAB requested a second 3-day extension of the Operable Unit 4 formal public comrent period. DOCE and EPA
concurred with the second extension of the formal public coment period, which finally concluded June 19,
1994. A Notice of Availability regarding the second 3-day extension was published May 25, 1994, in The

G ncinnati Enquirer, the Journal -News and the Harrison Press.



During the Operable Unit 4 formal public comrent period, stakehol ders expressed concern regarding public
participation opportunities and activities after the conclusion of the RI/FS Study process. In 1994, Records
of Decision will be conpleted for Qperable Unit 4 and Operable Unit 1 (Waste Pits), and an Interi mRecord of
Decision will be conpleted for Operable Unit 3 (Production Area).

In 1994, Fernald s Commnity Relations Plan, which guides public involvement activities, was revised with
input from stakehol ders who participated in formal in-person and tel ephone "conmmunity assessnent” interviews.
Fernald's Community Relations Plan is located in the RI/FS Wrk Plan, Volune 111, which is available at the
Public Environnmental Information Center, 10845 Ham I ton-d eves H ghway, Harrison, Chio (phone

513-738-0164) .

The community assessnent interviews were conducted to ensure stakehol der participation in determning public
i nvol venent activities and prograns during Renedial Design and Renmedial Action at Fernald. Fernald' s first

community assessnent was done in 1986, when Fernald's original Community Relations Plan was devel oped. In
1988, minor revisions were nade to the Community Relations Plan and were reflected in the RI/FS Wrk Pl an
Volume IIl. 1In 1989, a second community assessnent was conducted, and the Community Rel ations Plan was again
revi sed and approved in August 1990. 1In 1992, Fernald' s Community Relations Plan was revised a fourth tine;

however, no community assessnent was conducted in 1992
4.0 SCOPE AND ROLE OF REMEDI AL ACTI ON

The FEMP site and associ ated environmental issues have been segnented into five operable units. The operable
unit concept at the FEMP site invol ves grouping waste areas or rel ated environnmental concerns in a manner so
as to permt the nore expedient conpletion of the RI/FS process. The five FEMP operable units are broadly
defined as:

Qperable Unit 1 - Waste Pit Area

Qperable Unit 2 - Gther Waste Units

Operable Unit 3 - Former Production Area

Qperable Unit 4 - Silos 1 through 4

Operable Unit 5 - Environnental Media

Separate RI/FS docunentation and RODs are being issued for Qperable Units 1 through 5. A sixth operable unit
known as the Conprehensive Site-Wde Operable Unit was added as a provision of the Anended Consent Agreenent.
Operable Unit 6 is not a specified area; however, it was created to performa final assessnent froma
site-w de perspective that ongoing or planned renedial actions identified in the RODs for the five operable
units will provide a conprehensive remedy for the FEMP site which is protective of human health and the

envi ronnent .

The primary focus of this renmedial action is the permanent disposition of inventoried processing residues
contained in three concrete silos and an underground sunp at the FEMP. The scope al so includes the

di sposition of contam nated building materials associated with the concrete silos and ancillary support
facilities. The action further involves the disposition of contami nated soils, process wastewater perched
wat er encountered within the Cperable Unit 4 Study Area. The nature of the residues, coupled with their
potential threat of release fromtheir present storage configuration and the potential threat of contam nant
mgration fromthe affected soils into the atnosphere and the underlying aquifer system represent a
potential threat to human health and the environnment. The purpose of the remedial action is to prevent
current and future exposure to the inventoried residues, contam nated soil and debris within Operable Unit 4,
and renove the threat of release of hazardous substances into the environment.

Several removal actions are ongoing or have been conpleted within the Cperable Unit 4 study area. These
renoval actions are sunmmarized as follows:



I Installation of a bentonite clay |ayer over the K-65 residues in Silos 1 and 2.

Renmoval and treatnent of water fromthe K-65 decant sunp tank at the FEMP advanced
wast ewater treatment plant. Water within the tank is renoved whenever the liquid |evel
in the sunmp reaches 80 percent of the tanks capacity.

Renoval of a deteriorated dust collector on the done of Silo 3.

Install ation of a series of drainage control structures, swales, and culverts to direct
surface runoff to the existing in-ground sunp.

In addition to the removal actions |isted above, polyurethane foaminsul ation was applied to the exterior of
the dome surfaces of Silos 1 and 2 to inhibit wide tenperature swings within the silos. These renoval

acti ons have been conducted to respond to contam nant rel eases and to nitigate health and safety threats in
accordance with CERCLA. These actions have al so been conducted in accordance with Council on Environnental
Quality regulations for inplenenting the provisions of NEPA

Cl eanup deci sions for groundwater beneath the Operable Unit 4 Study Area, sedinent in Paddys Run, and soil
and waste source areas outside the Operable Unit 4 Study Area are not included in the scope of this renedial
action. Separate RI/FS and other renediation docunentation will be prepared for these facilities and media
by other FEMP operable units. These documents will be issued consistent with the terns of the Amended
Consent Agreenent.

4.1 | NTEGRATI ON OF NEPA | NTO CERCLA

For Qperable Unit 4 at the FEMP, DCE has chosen to conplete an integrated CERCLA/ NEPA process. This decision
was based on the |l ongstanding interest on the part of |ocal stakeholders to prepare an EIS on the restoration
activities at the FEMP and on the recognition that the draft docunent was issued and public comments
received. Therefore, an integrated Feasibility Study/Proposed Plan - Final Environmental |npact Statement
(FS/ PP-FEI'S) has been conpl eted which eval uates alternatives for the treatnent and di sposal of radioactive
resi dues contained in storage silos at FEMP.

In accordance wth both CERCLA and NEPA processes, this docunentation was nmade available to the public for
comment. The contents of the docunents prepared for the renmedial actions at the FEMP are not intended to
represent a statenent on the legal applicability of NEPA to renedial actions conducted under CERCLA.

SUMVARY OF OPERABLE UNI T 4 CHARACTERI STI CS
Several investigative studies were conducted to deternine the characteristics of the contam nation sources

and the nature and extent of contanmination within Cperable Unit 4. These investigative activities focused on
the following facilities and associ ated environnental nedi a:

1 Silos 1 and 2 and their contents (also terned the K-65 silo0s)
1 Silo 3 and its contents (also termed the cold netal oxide silo)
! Silo 4

K-65 decant sunp tank, its contents, and associ ated piping

A radon treatnment system (RTS)

A portion of a concrete pipe trench and other concrete structures

An earthen berm surrounding Silos 1 and 2

Soils beneath and i mredi ately surrounding Silos 1, 2, 3, and 4



groundwat er encountered in the vicinity of the silos during inplenentation of
Operable Unit 4 cleanup activities. Note that groundwater within the Geat M am
Aqui fer underlying the silo area is not within the scope of Operable Unit 4, but
it is within the scope of Operable Unit 5.

5.1 I NVESTI GATI VE STUDI ES

The Operable Unit 4 RI/FS sanpling programwas the primary source of the information utilized to characterize
contam nation sources and to evaluate the nature and extent of contamination associated with Operable Unit 4.
QG her investigative studies which provided characterization data for Operable Unit 4 include the Waste Pit
Area Runoff Control Renoval Action, the FEMP Environnental Monitoring Program and the Characterization
Investigation Study (C1S). Section 6 provides a list of the contam nants of concern which were identified
and used to determ ne baseline risks attributable to Cperable Unit 4.

5.2 SUMVARY DESCRI PTI ON OF CONTAM NATI ON SOURCES
5.2.1 d assification of Contam nati on Sources

The residues in Silos 1, 2, and 3 are classified as by-product material as defined under the AEA of 1954, and
are therefore excluded fromregul ation as solid or hazardous waste under the Resource Conservation and
Recovery Act (RCRA), 40 CFR § 261.4(a)(4). By-product material, as defined by the AEA includes tailings or
wast es produced as a result of the extraction or concentration of uranium (U and thorium (Th) fromany ore
processed primarily for its source material content (42 United States Code 2014).

Since the residues contained in the silos are excluded fromregul ation as solid or hazardous waste, the

requi renents under RCRA are not applicable to Operable Unit 4 renedial actions. However, analytical data for
the silo residues indicate that these materials exceed Toxicity Characteristic Leachi ng Procedure (TCLP)
limts for various metals, as defined under RCRA. The silo residues are therefore sufficiently simlar to
hazar dous waste regul ated under RCRA resulting in some RCRA requirenents being appropriate for the conditions
of release or potential release of hazardous constituents during disposal. As a result of this, the rel evant
and appropriate substantive requirenents of RCRA are being applied as part of the Operable Unit 4 renedy for
the silo residues.

5.2.2 Source Characteristics

Silos 1 and 2, known as the K-65 silos, contain approximately 6,796 n8 (8,890 yd3) of waste residues
generated from processi ng hi gh-grade uraniumores. As part of the remedial investigation, sanples were
collected fromthe contents of the silos. The waste naterials within the silos are primarily a silty clay
with an average noi sture content of approxi mately 40 percent. Analytical results fromthese sanples
confirned prior process know edge and identified significant activity concentrati ons of radionuclides within
the urani um decay seri es.

The average Silo 1 concentration of radium (Ra)-226 is 391,000 pCG /g, thorium (Th)-230 is 60,000 pG /g, |ead
(Pb)-210 is 165,000 pC /g and pol onium (Po)-210 is 242,000 pC/g. The average Silo 2 concentration of Ra-226
is 195,000 pG /g, Th-230 is 48,300 pC /g, Pb-210 is 145,000 pG /g and Po-210 is 139,000 pG/g. The two silos
contain in excess of 3,700 Curies of Ra-226, 600 Curies of Th-230, and 1,800 Curies of Pb-210. It is also
estimated that Silos 1 and 2 contain nore than 28 netric tons of urani um

O her significant metals include nore than 118 netric tons of barium 830 netric tons of lead, and 2.6 netric
tons of arsenic. TCLP tests indicate that the lead is | eachable with | each test concentrations fromSilo 1
averaging 614 nilligrans per liter (ng/l) and | each test concentrations fromSilo 2 averaging 516 ng/l. The
silos also contain el evated concentrations of the polychlorinated bi phenyls (PCBs) Aroclor-1248 [1.2
mlligrams per kilogram (ng/kg)], Aroclor-1257 (7.4 mg/kg), Aroclor-1260 (2.6 nmg/kg), and tributyl phosphate
(15 ng/ kg) .

Silos 1 and 2 are equi pped with a decant sunp tank, which was first used to decant liquids fromwaste



slurried into the silos. The systemalso served to collect silo |leachate that entered the Silos 1 and 2
underdrain system The tank is |ocated beneath the silo berm between Silos 1 and 2, at a depth
approximately 0.6 m (2 ft) bel ow the base of the silos. The decant sunp tank is connected to the berm
surface via a standpipe. In 1990, personnel noted 1.2 m(4 ft) of liquid in the standpipe. |In 1991, and
again in February 1993, the desant sunp tank was enptied and sanpled. Analytical results of the decant sunp
tank liquids are, in general, consistent with the contents of Silos 1 and 2.

The presence of significant quantities of liquid in the decant sunp tank indicates that the systemis
collecting |l eachate fromthe silo underdrain system as it was designed to do. Excess quantities of liquid
in the decant sunp tank, causing liquid to overflow into the standpi pe, appear to provi de a nechani sm for

| eachate fromthe silos to enter perched groundwater

Structural eval uations conpleted in 1986 on Silos 1 and 2 identified a significant |oss of the |oad- carrying
capability at the center portion of the domes on both structures. A protective barrier was placed over the
deteriorated central portions of the silo dones in 1986 to mninize potential environmental inpacts in the
event of a catastrophic done collapse. The remaining structures, Silos 3 and 4, like Silos 1 and 2, are
beyond their onginal design |ife and show visible signs of deterioration due to the effects of weathering
However, based on the nore recent February 1994 Silo Structural Integrity Report, the silos are considered to
be nmore structurally sound than previously reported in the 1986 study by Camargo. The extensive
non-destructive testing and conputer analysis indicated that the silos are not in i medi ate danger of
col | apse.

As a natural consequence of the decay of the Ra-226 present in the Silo 1 and 2 waste naterials, a

radi oactive gas, Rn-222, is generated. Sanples collected in 1987 fromthe unfilled, upper portions of Silos
1 and 2 showed a nmaxi mum concentration of 30 million picocuries per liter (pG/l). Average background
concentrations of Rn-222 in anbient air are approximately 0.5 pG/I. In 1991, a layer of bentonite clay was
pl aced over the residues in Silos 1 and 2. This clay layer was insalled to reduce the rel ease of ration gas
to the atnosphere. Sanples collected follow ng enplacenent of the bentonite clay show a significant
reduction in the Rn-222 present in the headspace of the silos

The inventory of radionuclides present in the K-65 residues significantly el evates the direct penetrating
radiation field in the vicinity of the silos. Measurenents collected fromthe done surfaces prior to the
installation of the bentonite clay |ayer showed exposure rates in excess of 200 millirem per hour, or

approxi mately 20,000 tines natural background radiation |evels. Masurenents collected fromthe surfaces of
the domes follow ng bentonite installation showed a greater than 95 percent decrease in the direct radiation
fields on the dome surfaces.

Silo 3 contains waste residues, known as cold netal oxides, which were generated at the FEMP site during
urani um extraction operations in the 1950s. The residues in Silo 3 are substantially different than those in
Silos 1 and 2. First, Silo 3 residues are dry, while the residues in Silos 1 and 2 are noist. Second, while
the radiol ogical constituents are simlar to those in Silos 1 and 2, certain radionuclides, such as radi um
are present in Silo 3 in nuch | ower concentrations. Thus, Silo 3 exhibits a significantly |ower direct
radiation field and radon emanation rate than Silos 1 and 2.

Sanmpl es collected fromthe contents of Silo 3 confirned process know edge and indi cated the presence of
significant activity concentrations of the radionuclides within the uraniumdecay series. The predoni nant
constituent identified within Silo 3 was Th-230, a radionuclide produced fromthe natural radi oactive decay
of U-238. Distributed within the 3,890 n8 (5,088 yd3) of waste residues inside Silo 3 is approxi mately 450
Curies of Th-230. Extraction Procedure (EP) Toxicity tests performed on sanples of the Silo 3 residues to
determine the | eachability of inorganic substances present detected eight netals, with the highest nean
concentrations being attributed to arsenic (9.48 ng/l), cadm um (0.85 ng/l), chromum (5.05 ng/l), and

sel enium (2.65 ng/l).

5.3 NATURE AND EXTENT CF CONTAM NATI ON

Investigations were perforned as part of the Rl and other site programs to exam ne the nature and extent of
contamination present in environnmental nedia associated with Operable Unit 4. These investigations included



the collection and | aboratory anal ysis of sanples and the collection of direct field nmeasurenents. The
i nvestigations included exam nation of surface and subsurface soil, surface water and sedi ment, and
gr oundwat er .

5.3.1 Surface Soils

Sanpling perforned as part of the RI/FS and other site progranms in the vicinity of Operable Unit 4 indicates
the occurrence of above background concentrations of uranium and to a | esser degree other radionuclides, in
the surface soils within and adjacent to the Qperable Unit 4 Study Area. Activity concentrations observed
during the RI for the surface soils in the vicinity of Operable Unit 4 were as nmuch as 20.8 picocuries per
gram (pG/g) for U238, or 16 tinmes natural background, and 4.8 pG /g for Th-230, or two tines background
These above background concentrations appear to be generally limted to the upper six inches of soil

O the inorganic constituents detected in the Operable Unit 4 surface soils, antinony, beryllium chrom um
copper, magnesium nickel, silver, and sodium were consistently above background. The only volatile organic
conpounds det ected consisted of common | aboratory contam nants. Wth the exception of one sanple collected
at a depth of 0.5t0 0.6 m(1.5to 2.0 ft), which contained el evated concentrati ons of a nunber of

senmivol atil e organi ¢ conpounds includi ng benzo(a)pyrene, senmivolatile organi c conpounds were at or only
slightly above the contract required quantitation linit for the |laboratory. Available sanple data and
process know edge indicate no direct relationship between the surface soil contamination in the OQperable Unit
4 Study Area and the silo contents. Further, nore than 70 percent of the surface soil sanples indicate that
the urani um contam nation in surface soils is depleted uranium(i.e., the urm um contains depl eted
percentages of U-235). The silo residues consist of natural uranium Thus, the existence of these activity
concentrations in the surface soils is attributed to air deposition resulting fromthe form Producti on Area
and past plant production operations and/or waste handling practices in the waste pit area.

Soi | sanples were collected fromthe soils contained in the earthen enbankment (bermnm) surrounding Silos 1 and
2. The highest concentrations of radionuclide constituents were detected in a sanple taken at a location 9 m
(30 ft) below the bermsurface, near the base of Silo 1. This sanple indicates the occcurrence of either
sone spillage of silo residues during filling operations or seepage fromthe silo onto the original surface
soils adjacent to the silo at that |ocation. Analytical results fromother berm sanples showed the presence
of radionuclides at relatively |l ower concentrations, with the najority of sanples show ng concentrations near
backgr ound.

The concentration ranges for those constituents in relatively higher concentrations are 0.62 to 417 pG /g for
Pb-210; 1.03 to 943 for pol onium (Po)-210; 0.62 to 876 pG/g for Ra-226; 0.74 to 51.2 pCG /g for Th-230; and
0.75 to 24.7 pG/g for U-238. Inorganic constituents detected consisted nostly of metals in concentrations
cl ose to background concentrations. There were also sone organic constituents reported. Mst of these
constituents are comon | aboratory contam nants and do not denonstrate any direct linkage to the silo
contents.

5.3.2 Subsurface Soils

As part of the RI for Operable Unit 4, sanples were collected fromthe subsurface soils |ocated under and
adj acent to the K-65 silos. Analytical results reveal elevated concentrations of radionuclides fromthe
urani um decay series in the soils at the interface between the bermand the original ground level. El evated
concentrations (up to 53 pG/g for U 238, about 40 tines background) were al so noted in slant borehol es,

whi ch passed in close proximty to the silo underdrains. The occurrence of these above background
concentrations in soils near the silo underdrains are attributed to vertical mgration of |eakage fromthe
silo underdrains or decanting system El evated readings at the interface between the silo berns and the
native soils nmay be attributed to historical air deposition or past spillage fromthe silos during filling
operations in the 1950s, prior to installation of the berns.

5.3.3 Surface Water and Sedi nent

Ext ensi ve sanpling was conducted on the sediment and surface water present in Paddys Run and on key drai nage
swal es | eading to Paddys Run, as part of the Rl for Operable Unit 4 and other site prograns. Results of the



surface water sanpling indicate the occurrence of above background concentrati ons of U238, up to 1500 tines
background, in the drainage swales in the vicinity of the Silos 1 through 4. The highest readi ngs were
recorded in a drainage ditch, which flows fromeast to west, |ocated approximately 76 m (250 ft) south of
Silo 1. The nost probable source of the contam nation in Paddys Run and the drai nage swales is the
resuspensi on of contam nated particles fromsurface soils within the Qperable Unit 4 and Qperable Unit 1
Study Areas into stone water.

5. 3.4 G oundwat er

G oundwat er sanples were collected fromwells within the Operable Unit 4 Study Area during the R for
Qperable Unit 4. Goundwater occurs not only in the Geat Mani Aquifer underlying the FEMP site, but al so
in discrete zones of fine-grained sands |ocated in the glacial overburden. The water contained in these sand
packets in the clay-rich glacial soils are ternmed perched water zones. Sanples were collected from sl ant
bori ngs placed adjacent to and under Silos 1 and 2; 1000-series wells screened in the glacial overburden;
2000 series wells screened at the water table in the G eat Mani Aquifer; and 3000-series wells screened at
approxi mately the central part of the G eat Mam Aquifer, just above the clay interbed.

Background concentrations of naturally occurring inorganics and radionuclides in groundwater in the vicinity
of FEMP site were being established under the site-wide RI/FS during the conpletion of the R for Qperabl e
Unit 4. In accordance with background data available at the tinme, background concentration of total uranium
in groundwater of less than 3 mcrograns per liter (ug/l) or 3 parts per billion (ppb) was utilized.

Per ched Wat er

Uraniumwas the major radi onuclide contam nant found in the perched water. El evated concentrations of total
uraniumwere detected in the slant borehol es under and around Silos 1 and 2. Slant Boring 1617, imediately
sout hwest of Silo 1, contained the highest concentration of total uranium (9,240 ug/l). U anium
concentrations were al so elevated in sanples collected fromthe 1000-series wells. The highest observed
total urani um concentrations obtained from 1000-series wells were in sanples collected fromWlIIl No. 1032,
located 46 m (150 ft) due west of Silo 2. The range of the concentrations was 196 to 276 ug/l. Considering
both the slant borings and 1000-series wells, U 238 was found in the range of 1.1 to 1313 pG/I.

The maj or inorganic constituents found in the perched water sanples taken from 1000-series wells and the

sl ant borings, included el evated concentrations for nmajor cations (iron, magnesi um nanganese, and sodi um
and nejor anions (chloride, nitrate, and sulfate). |In particular, the concentrati ons of sodium sulfate, and
nitrate were significantly above background in slant boring sanples. Boring 1615, northwest of Silo 2, had

t he hi ghest sodi um concentration(1,040 ng/l), boring 1618, southeast of Silo 1, had the highest sulfate
concentration 2,200 ng/l), and boring 1617 had the highest nitrate concentration (554 ng/l). Low |evels of
organi c constituents, determned to be contam nants, were detected in sone sanples. Overall, well
neasurenents and anal ytical results confirmed that the perched groundwater in the vicinity of Operable Unit 4
flows fromwest to east. Further, contam nants within Operable Unit 4 are contributing to contam nati on of
perched groundwater in this region of the site.

G eat Mam Aquifer

The concentration of total uraniumin the upper portion of the Geat Mam Aquifer, based on anal ysis of
sanpl es fromthe 2000-series wells, ranged fromless than 1 ug/l to 40.3 nug/l. These data do not
necessarily suggest that the silos are the source of the observed contam nation because both upgradi ent and
downgr adi ent wel I s contain above background concentrations of total uranium Well No. 2032, located 46 m
(150 ft) west of Silos 1 and 2, exhibited a concentration of total uraniumat 39.0 pg/l. Well No. 2033,
located 46 m (150 ft) east of Silos 1 and 2, exhibited a concentration of total uraniumat 40.3 ug/l.
Because groundwater flowin this region of the Geat Mam Aquifer is fromwest to east, these two wells are
| ocat ed upgradi ent and downgradi ent of Qperable Unit 4, respectively.

The isotopic ratio of U234 and U238 woul d suggest a natural uraniumratio in these sanples. Such a ratio
may be expected from Qperable Unit 4, but is not a "fingerprint" for this source. The presence of uranium
upgradient in the aquifer froman Qperable Unit 4 source coul d be explained by | eachate travel in the perched
groundwat er zone of the glacial overburden with enmergence to Paddys Run. Here the diluted | eachate could
enter the aquifer via streambed infiltration or flow at the perched zone/stream channel interface. No



evidence is available to support or preclude this potential route.

The concentration of total uranium measured at deeper levels in the Geat Man Aquifer (3000-series wells)
ranged fromless than 1 to 4 pg/l, with the exception of 1 sanple out of 16, which contained 15 ng/l. Like
t he 2000-series wells, no conclusion could be drawn that |inked this contam nation to the sil os.

5.4 POTENTI AL EXPOSURE PATHWAYS FOR CONTAM NANT M GRATI ON

Contami nant transport from Qperable Unit 4 may occur via the follow ng pat hways:

I Direct radiation

. Di rect exposure to gamma radiation fromradi oactive constituents within the
si | os.
. Direct exposure to Silo 3 residues under the future source term scenari o assum ng

structural collapse of the silo.

. Di rect exposure to gamma radiation fromradi oactive constituents in surface soil.

I Ar emssions
. Di spersion of radon that escapes fromthe silos into the atnosphere.

. Di spersion of volatile organic conpounds (VOC) or fugitive dust enissions
generated fromsoil erosion.

. Di spersion of Silo 3 contents under the future source term scenario assum ng
structural collapse of the silo.

1 Surface water runoff
. Erosi on of contami nated soils into Paddys Run fromthe vicinity of the silos.

. Erosion of released Silo 3 contents under the future source termscenario
assum ng structural collapse of the silo.

1 Goundwater transport

. Leachi ng of contami nants fromthe silo contents via soils to underlying
gr oundwat er .

Each of these potential contam nant transport pathways is discussed below. The summary of the baseline risk
assessnent presented in Section 6 provides additional information about the inpacts on environmental nedia or
human receptors.

5.4.1 Direct Radiation

Gamma radi ation fromthe K-65 residues and surface soils are transported as el ectronmagnetic radiati on, thus
requiring no transport nechanism As the distance fromthe K-65 silos and the surface soil source;

increases, the nagnitude of the radiation's intensity decreases. The soil berns around Silos 1 and 2 provide
shielding to potential receptors fromthe direct ganma radi ati on associated with the K-65 residues. The
bentonite clay | ayer covering the silo residues decreases the diffusion of radon into the silo headspace.
Radon progeny are gamma-emitters that contribute significantly to direct radiation exposure. Therefore, as
long as the integrity of the berns, the bentonite clay liner, and silos is maintained, there should be no
change or increase in direct radiation exposure due to this pathway.



5.4.2 Air Em ssions

Rn- 222 generated by the radioactive decay of Ra-226 in the K-65 and nmetal oxide residues accunul ates in the
voi d headspace inside the silos. At the time of their design, the four silos were not required to be
airtight; therefore, air exchanges with the outside environment occur. The air exchange is a result of
changes in anbient tenperatures that cause expansion and contraction of the air mass inside the silos. The
foaminstalled on top of Silos 1 and 2 in 1987 has reduced the K-65 silo breathing losses by liniting daily
tenperature variations inside the silo done. |In addition to direct release to the atnosphere, radon gas can
al so diffuse through the K-65 silo walls into the surrounding soil berns. Radon has a short half-life (3.82
days) and is expected to decay into its progeny, Pb-210 and Po-210, in the silo walls and in the soil berns
surrounding Silos 1 and 2. These are nonvol atile constituents that accunulate in the soil bernms. These
progeny coul d be transported via resuspension if the bernms are eroded to a point where this area is exposed.

Contanmi nated soil particulates can al so be resuspended into the air fromthe surface of the K-65 berns and
the surrounding Operable Unit 4 soils and transported by winds to other |ocations.

5.4.3 Surface Water Runoff

Contaminants in the surface soils can be transported away from Cperable Unit 4 through surface soil erosion
caused by surface water runoff. |If the existing runoff control structures (i.e., trench drains and curb and
gutters) at the perinmeter of Cperable Unit 4 were to fail, this would permt stormwater runoff to directly
enter Paddys Run. Contaninants contained in near surface soils which are subject to erosion can be
transported to Paddys Run by either dissolving in the runoff surface water or attaching to entrai ned sedi nent
carried by the water. A portion of these contamnants will partition (i.e., separate) into stream sedi nent
and will not be available for imediate transport to the aquifer. Contami nants in the dissolved phase coul d
be transported to the Geat Mam Aquifer by recharge from Paddys Run throughout the |ength of Paddys Run
fromQperable Unit 4 to the Geat Mam River.

5.4.4 G oundwater Transport

The final potential transport route is via groundwater. Contam nation may be transported through the vadose
zone into the Geat Mam Aquifer in the vicinity of Operable Unit 4 by traveling through the gl acia
overburden present beneath the silos. A conceptual nodel of potential contami nant transport fromthe bottom
of the silos to the G eat Mam Aquifer has been devel oped. This nodel is based on the current understandi ng
of the Operable Unit 4 Study Area and data from past investigations and is |isted bel ow

1 Leachate derived fromSilos 1 and 2 is fornmed under the current storage
configuration of the silos fromliquids used to slurry waste materials into the
silos. Additional |eachate may be fornmed based on the assunption that
precipitation infiltrates the silos through the silo top and sidewalls and
interacts with the wastes within. This |eachate may pass through the wastes, out
the bottomof the silo, and enter the glacial overburden

Perched groundwater in the vicinity of Operable Unit 4 flows to the west, toward
Paddys Run. Thus, once out of the silo, |eachate may migrate through the glacia
overburden toward the west, until it reaches Paddys Run, or in a vertical
direction until it reaches the Geat Mam Aquifer

Once in Paddys Run or the Great Mam Aquifer, the contam nation can be
transported rough surface water or groundwater to either on-property or off-site
receptors

6.0 BASELI NE RI SK ASSESSMENT

Baseline risk assessnments were perforned to determne the potential human health effects and ecol ogi cal risks
whi ch could result from exposure to contam nants currently present in Cperable Unit 4.



The basel i ne assessment of human health risks quantified the health risks to hypothetical human receptors due
to exposure fromchenical sources in Operable Unit 4 under the no-action alternative. The process anal yzed
the human heal th consequences that could occur under different scenarios if no renedial actions were taken to
address identified environnental concerns. This process utilized a structured, sequential analytical process
t hat:

Identified the specific Constituents of Concern (COCs) for Operable Unit 4.

Assessed contam nant transport fromthe sources to potential exposure points.

Quantified potential exposures to receptors under current and future |and use
scenari 0s.

Characterized the potential baseline risks associated with Qperable Unit 4 under
current and potential future |and use scenari os.

Appendi x D and Section 6.0 of the Rl Report for Operable Unit 4 provide detailed infornmati on on the baseline
assessnent of hunman heal th risks.

Si te-wi de baseline ecol ogical risks were evaluated and included in the Site-Wde Characterization Report (DCE
1993b). An overview of that discussion is included in Section 6.2 of this ROD. The purpose was to conduct a
qualitative assessment of the potential current and future risks posed by FEMP site contam nants to

ecol ogi cal receptors (e.g., plants and animals) if no renmediation is inplenented, thus, serving as a baseline
for all future assessnents. The Anended Consent Agreenent between EPA and DCE stipul ates that Qperable Unit
5 is responsible for the preparation of the Site-Wde Ecol ogi cal R sk Assessnent as part of the Rl and FS
Reports for Qperable Unit 5.

6.1 SUWARY OF THE BASELI NE ASSESSMENT OF RI SKS TO HUVAN HEALTH
6.1.1 Constituents of Concern

The COCs for human health and their ranges of concentration in effected Operable Unit 4 nedia are provided in
Table 6-1. COCs were detected in Silos 1, 2, and 3, the surrounding surface soil and subsurface soil, and
the silo bermsoils. Baseline risk assessnent source termconcentrations were determned for the COCs in
these media. Fate and transport nodeling was then conducted to estinate the exposure point concentrations of
contaminants in environnental nedia (e.g., groundwater, air, and surface water). Contam nants with the
potential of posing risk to human health include radionuclides, netals, inorganic anions, polyaronatic

hydr ocar bons (PAHs), and pesti ci des/ pol ychl ori nated bi phenyls (PCBs). The selection of COCs was based on the
eval uation of characterization data with respect to the distribution on contaminants in various media and the
potential contribution of these contam nants to the overall hunan health effects. Appendix E of the R
Report for Operable Unit 4 provides full details of the process for selecting CCCs.

6. 1.2 Exposure Assessnent

The exposure assessnent and baseline risk assessnent follow the methodol ogy described in the R sk Assessnent
Wirk Pl an Addendum (DCE 1992), with the exception of those itenms identified in Section D.1.0 of Appendix D of
the Rl Report for Cperable Unit 4 (DCE 1993a). Baseline risks were calculated under a nunber of contam nant
rel ease mechani sns providi ng exposure to hypothetical receptors under three separate | and use scenari os.

Basel i ne risks under these |and use scenarios were calculated for a current source termand a future source
term The concentrations of contam nants found in the contents of Silos 1, 2, and 3, the surrounding surface
soil, the silo bermsoil, and subsurface soil within the Qperable Unit 4 Study Area were used to deternmnine
the source termconcentrati ons used in each exposure scenari o.

Land use scenarios include: (1) current |land use wi thout access controls, (2) current |and use with access
controls, and (3) future land use without access controls. Under the first scenario, the FEMP site is
assuned to be nmanaged by an industrial concern other than DOE. Access restrictions currency provi ded by DOE
are assuned to be discontinued. In addition, no renedial actions are assuned to have been taken, and no



nmenbers of the public establish residence within the boundaries of Qperable Unit 4. Thus, potenti al
receptors include an off-property resident farmer, a trespassing child, an on-property worker
(groundskeeper), and an off-property user of surface water fromthe Geat Mam R ver.



TABLE 6-1 CONSTI TUENTS OF CONCERN FOR OPERABLE UNIT 4

Silol &2 Silo 3 Surface Soil Ber m Soi |
Range of Detection for Chenicals (ng/kg)
2- But anone 0. 002- 0. 022 0. 002- 0. 008 0.011la
2- Hexanone 0. 002-0. 017
2-Ni trophenol . 052a
4, 4" - DDE 0.029-0. 120
4,4 -DDT 0. 014-0. 068
4- Met hyl - 2- pent anone 0. 002-0. 003
4- N trophenol . 045a
Acenapht hyl ene 1. 30a
Acet one 0. 033-0. 150 0. 004-0. 079 0. 064a
Al drin 0. 056a
Ammoni a 1.100-8. 90
Ant hr acene 0. 780a
Ant i mony 13.300-77. 4 22.60-32. 30 19. 100- 24. 900
Arocl or-1248 1.700-10.0
Arocl or-1254 0.420-20.0
Arocl or-1260 0. 340- 3. 50
Arsenic 3. 100- 1960 532- 6380 2.70-9.50 5. 000- 8. 000
Bari um 89. 20- 22100 118. 000- 332. 000 44.7-113.0 47.100- 89. 400
Benzo( a) ant hr acene 0. 062-4.70
Benzo( a) pyr ene 5. 20a
Benzo(b) f| uor ant hene 0.150-9. 70
Benzo(g, h, i) peryl ene 5. 30a
Benzoic Acid 0. 075-0. 390 0. 059a
Beryl i um 0. 590- 6. 00 10. 000- 39. 900 0.670-1.00 0.670-0. 850
Bi s(2- et hyl hexyl ) pht hal at e 0. 070-6. 00 0. 075-1. 60
Bor on 18. 400- 81. 20
Cadm um 0.560-19-1 21. 500- 204. 000 4.70-6. 20 2.600-4. 200
Carbon tetrachl oride 0.170a
Chr om um 0. 207- 165 139- 560 10. 20- 22. 60 16. 400- 28. 400
Chrysene 0. 062- 3. 50
Cobal t 6. 20- 2430 1100- 3520
Copper 122-1790 1610- 7060 16. 200- 23. 50 19. 300- 23. 800
Cyani de 0.520-7.10 0.120a 0.120a
D -n-butyl phthal ate 0. 046- 0. 057 0. 190a 0. 048a
D -n-octyl phthal ate 0. 045-0. 970
Dieldrin 0. 093a
Di et hyl phthal ate 0. 410a
Di met hyl phthal ate 0. 068-0. 160
Endosul fan-11 0. 082-0. 260
Endosul f an- 1 0. 011- 0. 092



Table 6-1
(conti nued)

Range of Detection for Chenicals (ng/kg)

Endrin

Fl uor ant hene

Fl uori de

Hept achl or epoxi de

I ndeno( 1, 2, 3-cd) pyrene

Lead

Manganese

Mer cury

Met hyl ene chl ori de
Mol ybdenum

N-ni t roso-di - n- propyl am ne

N cke

Nitrate
Phenant hr ene
Pheno

Phosphor us
Pyrene

Sel eni um

Silver
Tetrachl or et hene
Thal | i um

Tol uene

Total xyl enes
Tri butyl Phorphate
Ur ani um
Vanadi um

Zi nc

Silo1l &2

0. 089a
0. 064a
15. 0- 394
0. 022-0. 20

153-299000

0. 150-2. 80
0. 015-0. 190
148- 8600
0. 059-0. 260
14. 60- 3380

2216- 8900

0. 40a
0. 40- 3290
0.047a
49. 60- 2810
5.0-34.9
0. 140a
0. 090-5. 700
0. 002-0. 190
0. 003a
0. 200-73. 00
137.0-8394.0
21.90-535. 00
7.70-212.00

Silo 3

646- 4430
2420- 6500
0. 300-0. 690

1760- 6170

101. 000- 349. 000
9. 200- 23. 800

4. 000-73. 900

738.0-4554.0
418- 4550
301-672

Surface Soil

0. 040-6.70

4. 20a

0. 025a
3.60-4.90

22.8-38.9

2. 60a
0. 230a

0. 045-8. 20
6.60-9.70
0. 510a
0.001a

4.0-64.0
15.9-27.7
32.9-65.2

Ber m Soi |

2. 400- 13. 300

21. 700- 32. 400

0.110a

5. 880- 14. 400

0. 710a
0. 002-0. 200
0. 069a

10. 50-12. 40
24. 600- 28. 400
44.200-59. 600



Table 6-1
(conti nue

a -only one sanple was found to be above the detection limt.

d)

Range of Detection for Radi onuclides (pG/Q)

Acti ni um 227
Cesi um 137
Lead- 210

Pol oni um 210

Protactini um 231

Radi um 224
Radi um 226
Radi um 228
Strontium 90
Techneti um 99
Thori um 228
Thori um 230
Thori um 232
Ur ani um 234
Ur ani um 235/ 236
Urani um 238

Silo1l &2

2905. 0-17390

48980. 0- 399200
55300- 43400
4041a

657. 0- 890700

411. 0- 7360
8365. 0- 132800
661. 0- 1106
89. 0- 1548
19.1-172

46. 0- 1925

Silo 3

234.0- 1363

454, 0- 6427

266. 0- 931
64. 00- 453. 00
467. 0- 6435
82. 0- 559

459. 0- 966
21010. 0- 71650
411. 0- 1451
348. 0- 1935
42.0-158
320. 0- 2043

Surface Soil

N
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Under the second scenario, the site access restrictions historically provided by DCE are assuned to be

mai ntai ned, and no renedi al actions are assuned to have been taken. The scenario further assunes that no
nenbers of the public have established residence in the Operable Unit 4 Study Area, and that DCE maintains a
site-specific health and safety programto ensure that non-renediati on workers and visitors are properly
protected. Therefore, the risk assessment addresses workers subjected to short exposure durations under
controlled conditions. These controls include engi neered em ssion control equipment, personnel protective
equi pnent, and adm nistrative health and safety practices. Potential receptors under this scenario include
an of f-property resident farmer, a trespassing child, and an of f-property user of surface water fromthe
Geat Mani R ver.

The third | and-use scenario, future |land use without access controls, includes exposure routes that require
devel opnent tine, such as establishing a hone and farmw thin Cperable Unit 4. Access controls are assumed
to be absent and no renedial actions are assumed to have been taken. In addition, menbers of the public are
assuned to have established a residence within the CQperable Unit 4 boundaries. Hypothetical receptors under
this scenario are a reasonabl e naxi mum exposure (RME) on-property resident farmer, a central tendency (Q)
on-property resident farner, an go-property resident child, an off-property resident farner, and an

of f-property user of surface water fromthe Geat Mam River

In addition to the three | and use scenarios, there are two source termscenarios: the current source- term
scenario and the future source termscenario. The current source termscenario considers the silos as they
exi st today. The future source termscenario considers conplete structural failure of Silo 3, resulting in
the spread of its contents to Operable Unit 4 surface soil, and done collapse for Silos 1 and 2, consequently
exposing their contents to the el enents and increasing | eaching of the contents through the interception of
rai nwater.

Under the current |and use scenario w thout access control and the future |land use scenario, risks are

cal cul ated using both the current source termand the future source term Under the current land use with
access control scenario, the future source termdoes not apply; if the site remains under the institutiona
control of DCOE, the assunption is nade that neasures would be undertaken to maintain the current
configuration of the silos and inplenment mitigative action in the event of silo failure. Thus, under the
current land use with access control scenario, risk was calculated only for the current source term

The on-property resident farnmer receptor was al so eval uated using exposure and intake paraneters such as
exposure duration, which represents the CT of risk. This was perforned in response to new gui dance from EPA
whi ch suggests that all risk assessments provide an evaluation of the CT of the risk range, using the best
information avail able to describe the average situation (EPA 1992a). This scenario is used to provide an
estimate of risk closer to average for the resident adult scenario. This receptor scenario is currently
bei ng devel oped by EPA and will require additional review as guidance becones available. The CT receptor for
this scenario is located at the sanme |ocation as the RVE on-property resident farner receptor. Table 6-2
provides a summary of the | and use/source ternireceptor scenarios used for the Baseline R sk Assessment.

Exposure pat hways quantified in the risk assessnent for each scenario are shown in Figures 6-1 and 6-2 and
are discussed in greater detail in Appendix D of the R Report for Qperable Unit 4. A sumary of exposure
pat hways that have the nost inpact to site risks is presented in Section 6.1.4. The conceptual node
depicted in Figures 6-1 and 6-2 indicates which exposure routes are quantitatively evaluated in the risk
assessnent for each receptor and | and use scenario, and the basis for excluding other exposure routes
Exposures to the RMVE resident farmer due to the ingestion of groundwater consider two scenarios, which
include water obtained fromthe Geat Mam Aquifer and water obtained from perches water beneath and west of
Silos 1 and 2.

Section 5.0 and Appentix E of the Rl Report for Qperable Unit 4 address in detail all fate and transport
nodeling efforts enployed in the determ nati on of exposure point concentrations of the COCs. Appendi x D of
the Rl Report for Qperable Unit 4 discusses the assunptions regarding source termand potential rel ease
nmechani sns upon which the fate and transport nodeling is based

6.1.3 Toxicity Assessment



The human health hazards identified in the toxicity assessnent are cancer induction and chem cal toxicity.
Chem cal toxicity includes nunmerous health effects such as ki dney danage, |iver disease, or eye irritation.
For both types of health hazards, dose-response data from hunman and ani mal studies are used to determ ne the
potency of the individual radionuclides and chemi cal s.

Intakes cal culated in the exposure assessment are used in conjunction with the cancer slope factor fromthe
dose-response data to determne the incremental lifetine cancer risk (ILCR). Toxicity data for the QOperable
Unit 4 risk assessnent were taken fromthe Integrated R sk Information System



TABLE 6-2

SUMVARY COF LAND- USE/ RECEPTOR/ SOURCE TERM SCENARI OS

LAND USE

Current Land Use Wt hout Access Control

Current Land Use Wth Access Control

Future Land Use

Notes: NA Not Applicabl e
RVE Reasonabl e Maxi mum Exposure
cr Central Tendency

<I M5 SRC 0595287G>
<I M5 SRC 0595287H>

RECEPTCRS

CURRENT SOURCE TERM

Of-Property Farner, Trespassing Child,
G oundskeeper Wirker, O f-Property User
of Surface Water fromthe Geat Mam
Ri ver

Of-Property Farner, Trespassing Child,
Of-Property User of Surface Water

RVE On- Property Resident Farner, CT
On-Property Resident Farner, On Property
Resident Child, Of-Property Farnmer, Of-
Property User of Surface Water fromthe
Geat Mam R ver

FUTURE SCQURCE

O f-Property Farmer, Trespassing Child,
G oundskeeper Worker, Of-Property User
of Surface Water fromthe Geat Mam
Ri ver

N A

RVE On-Property Resident Farner, CT
On-Property Resident Farner, On Property
Resident Child, Of-Property Farner, Of-
Property User of Surface Water fromthe
Geat Mam River



(IRI'S, EPA 1992a) and the updated Health Effects Assessnent Summary Tabl e (HEAST, EPA 1992b). Cancer sl ope
factors have been devel oped by the EPA for estinmating | LCRs associ ated with exposure to carci nogenic

chem cals. The slope factors, which are expressed in units of mlligrans per kil ograms-day (ng/kg-day)-1,
are multiplied by the estinmated i ntake of a carcinogen, in ng/kg-day, to provide an upper bound estinate of
the ILCR associated with exposure at that intake |level. The term "upper-bound" reflects the conservative
estimate of the risks calculated fromthe slope factor. Use of this approach nmakes underestimation of the
actual cancer risk highly unlikely. Cancer slope factors are derived fromthe results of hunan

epi demi ol ogi cal studies, or chronic aninal bioassays to which ani mal -to-human extrapol ati on and uncertainty
factors have been applied. Tables 6-3 and 6-4 provide the cancer slope factors for Qperable Unit 4 cheni cal
COCs and radi ol ogi cal COCs respectively.

For cancer induction, it is assumed that no dose threshold exists. Therefore, for any dose of a carcinogen,
there exists a possibility, however small, of contracting cancer. Increnmental lifetime cancer risks are
expressed in terns of the probability that a given receptor (person) will contract cancer due to the

cal cul at ed exposures. For exanple, if the receptor has an additional 1 chance in 10,000 of contracting
cancer due to the cal cul ated exposures, the probability of devel oping cancer is expressed as a 10-4 (1 in
10, 000) risk. However, these risk factors should only be used to nake a qualitative estinmate of individual
receptor inpact, because the risk coefficients are intended for predicting cancer in a |arge popul ation.

For chenical toxicants, the data suggests a dose threshold or reference dose (RfD) exists bel ow which no
toxic effect is observed. RfDs have been devel oped by the EPA for indicating the potential for adverse
health effects from exposure to chemicals exhibiting non-carcinogenic effects. RfDs, which are expressed in
units of ng/kg-day, are estimates of lifetine daily exposure |levels for humans, including sensitive
individuals. Estimted intakes of chemcals fromenvironnmental nedia (e.g., the anount of a chemi cal

i ngested fromcontam nated drinking water) can be conpared to the RfFD). RfDs are derived from hunman

epi dem ol ogi cal studies or animal studies to which uncertainty factors have been applied (e.g., to account
for the use of aninal data to predict effects on humans). These uncertainty factors help ensure that the
RfDs will not underestimate the potential for adverse non-carcinogenic effects to occur. Table 6-5 provides
the RfDs for Operable Unit 4 CCCs.

To determne if the exposure |levels of Cperable Unit 4 constituents may cause adverse health effects, the
estimated intake of a particular constituent (calculated fromthe exposure assessnent) is conpared to the
Rf D, which, defines the acceptable intake. |If the ratio of estimated intake to the acceptable intake is
greater than one, the site-related intake may cause toxic effects. This ratio is called the Hazard Quoti ent
(HQ. Wen HQ for multiple COCs are summred, the resultant value is the Hazard Index (H).



TABLE 6-3

CANCER SLOPE FACTORS FCOR CARCI NOGENI C EFFECTS OF CONSTI TUENTS OF CONCERN
FOR OPERABLE UNIT 4

Tunor Site

O al Cancer Sl ope Facter I nhal ati on Cancer Sl ope Cancer
Chem cal (my/ kg/ day) -1 Factor (ng/kg/day)-1la O al I nhal ati on Classification ab Ref er ence
I nor gani cs
Ammoni a NDc ND ND ND ND ND
Ant i nony ND ND ND ND D d
Arsenic 1.75 15 skin respiretory tract A e
Bari um ND ND ND ND D d
Beryllium 4.3 8.4 gross tunors | ung B2 e
Bor on ND ND ND ND ND ND
Cadm um (f ood) ND 6.3 ND respiratory tract B1 e
Cadm um (wat er) ND 6.3 ND respiratory tract B1 e
Chromi um (M) ND 42 ND | ung A e
Cobal t ND ND ND ND ND ND
Copper ND ND ND ND D e
Cyani de ND ND ND ND D e
Fl uori de ND ND ND ND ND ND
Lead ND ND ki dney ND B2 e
Manganese ND ND ND ND D e
Mer cury ND ND ND ND D e
Mol ybdenum ND ND ND ND D d
N ckel ND 0. 84 ND respiratory tract A e
Nitrate ND ND ND ND ND ND
Phosphor us ND ND ND ND D e
Sel eni um ND ND ND ND D e
Silver ND ND ND ND D e

Thal I i um conpounds ND ND ND ND ND e



TABLE 6-3

(Cont i nued)
Tunor Site
O al Cancer Sl ope Facter I nhal ati on Cancer Sl ope Cancer

Chemi cal (my/ kg/ day) -1 Fact or (ng/kg/day)-1la O al I nhal ati on Classification ab Ref er ence
Ur ani um ND ND ND ND ND f
Vanadi um ND ND ND ND ND d
Zinc ND ND ND ND D e
Vol atil es
2- But anone ND ND ND ND D e
2- Hexanone ND ND ND ND ND ND
4- Metyl - 2- pent anone ND ND ND ND ND ND
Acet one ND ND ND ND D e
Carbon tetrachl oride 0.13 0. 053 liver ND B2 e
Met hyl ene chl ori de 0. 0075 0. 0016 liver lung, liver B2 e
Tet rachl or oet hene 0. 052 0. 002 I ung | ung B2-C g
Tol uene ND ND ND ND D e
Total xyl enes ND ND ND ND D e
Sem vol atil es
Acenapht hyl ene ND ND ND ND D e
Adrin 17 17 l'iver ND B2 e
Ant hr acene ND ND ND ND D e
Benzo( a) ant hr acene 7.3 6.1 ND ND B2 h
Benzo( a) pyr ene 7.3 6.1 st onach respiratory tract B2 e, g
Benzo( b) f | uor ant hene 7.3 6.1 ND ND B2 h
Benzo(g, h,i)peryl ene ND ND ND ND D e
Benzoi ¢ acid ND ND ND ND D e
bi s(2- Et hyl hexyl ) pht hal at e 0. 014 ND l'iver ND B2 e
Chrysene 7.3 6.1 . lynphoma, skin ND B2 h
Di - n- butyl pht hal at e ND ND ND ND D e



TABLE 6-3

(Cont i nued)
Tunmor Site
O al Cancer Sl ope Facter I nhal ati on Cancer Sl ope Cancer

Chem cal (my/ kg/ day) -1 Factor (ng/kg/day)-1la O al I nhal ati on Classification ab Ref er ence
Di - n-octyl pht hal ate ND ND ND ND ND ND
Di benzo(a, h) ant hr acene 7.3 6.1 ND ND B2 h
Di et hyl phthal ate ND ND ND ND D e
D net hyl phthal ate ND ND ND ND D e
Fl uor ant hene ND ND ND ND D e
I ndeno( 1, 2, 3- cd) pyrene 7.3 6.1 ND ND B2 h
2-Ni trophenol ND ND ND ND ND ND
4-Ni t r ophenol ND ND ND ND ND ND
N-Ni t roso-di - n- propyl am ne 7 ND multiple ND B2 e
Phenant hr ene ND ND ND ND D e
Phenol ND ND ND ND D e
Pyrene ND ND ND ND D e
Tri butyl phosphate ND ND ND ND D i
Pest i ci des/ PCBs
Arocl or-1248 7.7 ND liver ND B2 i
Arocl or-1254 7.7 ND liver ND B2 i
Arocl or-1260 7.7 ND l'iver ND B2 e
4, 4' - DDE 0.34 ND l'iver ND B2 e
4, 4' - DDT 0.34 0.34 liver ND B2 e
Dieldrin 16 16 liver ND B2 e
Endosul fan | ND ND ND ND ND ND
Endosul fan 11 ND ND ND ND ND ND
Endrin ND ND ND ND D d

Hept achl or epoxi de 9.1 9.1 liver ND B2 e



TABLE 6-3

(Cont i nued)
Tunor Site
Oal Cancer Slope Facter I nhal ati on Cancer Sl ope Cancer
Chemi cal (my/ kg/ day) -1 Fact or (ng/kg/day)-1la O al I nhal ati on Classification ab Ref er ence

a Derived frominhalations unit risk.

b Cancer wei ght-of-evidence G oup A = hurman carci nogen; Goup Bl and B2 = probabl e human carci nogen;

G oup C = possible human carcinogen; Goup D- not classifiable as to carcinogenicity to humans; G oup E = evidence of noncarcinogenicity to humans
c ND - no data

d EPA - 1993b, "Drinking Water Regul ations and Heal th Advi sories"

e Integrated R sk Information System (IR'S), 1993 (EPA 1993a) current as of April 1993

f The carcinogenicity of uraniumis attributed to its radioactivity; see Appendix D of the Operable Unit 4 Remedial Investigation.

g EPA, Health Effects Assessnment Summary Tabl e (HEAST) (EPA 1992a).

h The oral and inhalation cancer slope factors for benzo(a)pyrene are used for the other polyaronatic hydrocarbons assigned to cancer classification B2 (see the toxicological profile
for polyaromatic hydrocarbons of Appendix D fromthe Cperable Unit 4 Remedial Investigsation for additional information).

i EPA, 1993d, MenorandumfromJ. Dollarhide ECAOto P. V, 7/21/93, including Attachnents 1-6.



TABLE 6-4

CANCER SLOPE FACTORS FOR OPERABLE UNI'T 4 RADI ONUCLI DES OF CONCERN

G Absorption Penetrati ng External

| CRP I nhal ati on Fact or I ngesti on Exposur e
Radi onucl i de Lung d assb (pa)-1 (f1) (pa)-1 (pG.yr/g)-1
Uranium - 238 Series
U238 + 2 dtrs Y 5.2 x 10-8 5.0 x 10-2 2.8 x 10-11 3.6 x 10-8
U 234 Y 2.6 x 10-8 5.0 x 10-2 1.6 x 10-11 3.0 x 10-11
Th- 230 Y 2.9 x 10-8 2.0 x 10-4 1.3 x 10-11 5.4 x 10-11
Ra-226 + 5 dtrs w 3.0 x 10-9 2.0 x 10-1 1.2 x 10-10 6.0 x 10-6
Rn-222 + 4 dtrs Gas 7.7 x 10-12 1.0 x 100 1.7 x 10-12 5.9 x 10-6
Pb-210 + 2 dtrs D 4.0 x 10-9 2.0 x 10-1 6.6 x 10-10 1.6 x 10-10
Uranium - 235 Series
U235 + 1 dtr Y 2.5 x 10-8 5.0 x 10-2 1.6 x 10-11 2.4 x 10-7
Pa- 231 Y 3.6 x 10-8 1.0 x 10-3 9.2 x 10-11 2.6 x 10-8
Ac-227 + 7 dtrs Y 8.8 x 10-8 1.0 x 10-3 3.5 x 10-10 8.5 x 10-7
Thorium - 232 Series
Th- 232 Y 2.8 x 10-8 2.0 x 10-4 1.2 x 10-11 2.6 x 10-11
Ra-228 + 1 dtr w 6.9 x 10-10 2.0 x 10-1 1.0 x 10-10 2.9 x 10-6
Th-228 + 7 dtrs Y 7.8 x 10-8 2.0 x 10-4 5.5 x 10-11 5.6 x 10-6
Fi ssi on Products
Tc-99 w 8.3 x 10-12 8.0 x 10-1 1.3 x 10-12 6.0 x 10-13
Sr-90 + 1 dtr D 6.2 x 10-11 3.0 x 10-1 3.6 x 10-11 0.0 x 100

a EPA, Health Effects Assessnment Summary Tabl es, Annual FY 1992 including the July 1992 and Novenber 1992 suppl enents (EPA
b dassification recomended by the ICRP for half-time for clearance fromthe lung. "Y' = years, "W = weeks, "D' = days.



TABLE 6-5

REFERENCE DOSES FOR NONCARCI NOGENI C EFFECTS OF CONSTI TUENTS OF CONCERN
FOR OPERABLE UNIT 4

Fact or

Chemi cal
I nor gani cs

Amoni a
Ant i mony
Arsenic

Bari um

Beryl |ium

Bor on

Cadm um (food)
Cadm um (wat er)
Chromi um (M)
Cobal t

Copper

Cyani de

Fl uori de

Lead
Manganese
Manganese

Mer cury

Mol ybdenum

N ckel

Nitrate

O al Reference Dose

(mg/ kg/ day)

ND
0. 0004b
0. 0003b
0.07b
0. 005b
0. 09b
0. 001b
0. 0005b
0. 005b
0. 06a
ND
0. 02b
0. 06b
ND
0.14 (food)b
0.005 (water)b
0. 0003d
0. 005b
0. 02b
1.6b

I nhal ati on Reference Dose

(mg/ kg/ day) a

0. 029b
NDc
ND
0. 00014d
ND
0. 0057d
ND
ND
ND
0. 0000003f
ND
ND
ND
ND
0. 00011b
0. 00011b
0. 000086d
ND
ND
ND

Target Organ

O al

ND
Li ver
skin
Car di ovascul ar system
ND
Testis
ki dney
Ki dney
ND
Car di ovascul ar system
ND
Central nervous system
Teeth
Central nervous system
Central nervous system
Central nervous system
Ki dney
Li ver
ND
Bl ood

I nhal ati on

Respiratory system
ND
ND
Fet us
ND
Respiratory system
Cancer (see Table 6-3)
Cancer (see Table 6-3)
ND
Respiratory system
ND
ND
ND
Central nervous system
Respiratory system
Respiratory system
Central (see Table 6-3)
ND
Cancer (see Table 6-3)
ND

Uncertainty

O al

ND
1000

100
100
10
10
500
ND
ND
500

ND

1000

30
300

I nhal ati on

30
ND
ND
1000
ND
100
ND
ND
ND
1000
ND
ND
ND
ND
300
300
30
ND
ND
ND



TABLE 6-5
(Cont i nued)

Chemi cal
I nhal ati on

| nor gani cs

Phosphor us

Sel eni um

Silver

Thal | i um

Ur ani um

Vanadi um

Zi nc

Vol ati | es

2- But anone

2- Hexanone

4- Metyl - 2- pent anone
Acet one

Car bon tetrachl ori de
Met hyl ene chl ori de
Tet rachl or oet hene
Tol uene

Total xyl enes

Sem vol atil es
Acenapht hyl ene
Aldrin

Ant hr acene

O al

Ref erence Dose
(mg/ kg/ day)

0. 00002b

0. 005b

0. 005b

0. 00006b, g
0. 003b
0. 007d
0.3b

0. 05d
0. 04b
0. 05d
0.1b
0. 0007b
0. 06b
0. 01b
0.2b
2b

ND
0. 00003b
0. 3b

I nhal ati on Reference Dose
(mg/ kg/ day) a

ND
ND
ND
ND
ND
ND
ND

0.3b
ND
0.023d
ND
0. 00057h
0. 86d
ND
0.11d
ND

ND
ND
ND

Target Organ

O al

Reproductive systm
Ski n
ND
Central nervous system
ki dney
ND
Bl ood

ND

ND

Li ver
Li ver
Li ver
Li ver
Li ver
Li ver

Central nervous systnme

ND
Li ver
ND

Uncertainty Factor

I nhal ati on O al
ND 1000 ND
ND 3 ND
ND 3 ND
ND 3000 ND
ND 1000 ND
ND 100 ND
ND 3 ND
Fet us 1000 1000
ND ND ND
Li ver 1000 1000
ND 1000 ND
ND 1000 ND
Li ver 100 100
ND 1000 ND
Central nervous system 1000 300
ND 100 ND
ND ND ND
ND 1000 ND
ND 3000 ND



TABLE 6-5
(Conti nue

d)

O al
Chemi cal

Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo( b) f | uor ant hene
Benzo(g, h,i)peryl ene

Benzoi c acid

bi s(2- Et hyl hexyl ) pht hal ate
Chrysene

Di - n- butyl pht hal ate

Di - n-octyl pht hal ate

Di benzo(a, h) ant hracene

Di et hyl phthal ate

Di met hyl phthal ate

Fl uor ant hene

I ndeno( 1, 2, 3-cd) pyrene

2- N t rophenol

4- N t r ophenol

N-Ni troso-di - n- propyl am ne
Phenant hr ene

Phenol

Pyr ene
Tri butyl phosphate

Ref erence Dose
(mg/ kg/ day)

ND
ND
ND
ND

4b
0.02b
ND
0.1b
0.2d
ND
0. 8b
10d
0. 04b
ND
ND
0. 008b
ND
ND
0. 6b
0.03b
0. 005b

I nhal ati on Reference Dose
(ng/ kg/ day) a

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Target Organ

O al

ND
ND
ND
ND

ND
Li ver
ND
ND
Li ver
ND
ND
Ki dney
Ki dney

ND

ND

ND

ND
Fet us
Ki dney

ND

Uncertainty Factor

I nhal ation

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

O al

ND
ND
ND
ND

1
1000
ND
1000
1000
ND
1000
10
3000
ND
ND
ND
ND
ND
100
3000
ND

I nhal ati on

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



TABLE 6-5

(Cont i nued)
Target Organ Uncertainty Factor
Oral Reference Dose I nhal ati on Reference Dose

Chem cal (ng/ kg/ day) (my/ kg/ day) a O al I nhal ati on O al I nhal ati on
Pesti ci des/ PCBs

Arocl or-1248 0. 00007b, i ND Fet us ND 100 ND
Arocl or-1254 0. 00007b, i ND Fet us ND 100 ND
Arocl or-1260 0. 00007b, i ND Fet us ND 100 ND
4,4' - DDE ND ND ND ND ND ND
4, 4' - DDT 0. 0005b ND Li ver ND 100 ND
Dieldrin 0. 00005b ND Li ver ND 100 ND
Endosul fan | 0. 00005i ND Ki dney ND 3000 ND
Endosul fan 11 0. 00005i ND Ki dney ND 3000 ND
Endrin 0. 0003b ND Li ver ND 100 ND
Hept achl or epoxi de 0. 000013b ND Li ver ND 1000 ND

Derived frominhal ation RfC

Integrated Ri sk Information Syetem (IRI'S) (EPA 1993') current as of April 1993.

ND - no data.

EPA, Health Effects Assessnment Sunmmary Tabl es, (HEAST) Annuel FY 92 including July and Novenber Supplements (EPA 1992a).

EPA 1992e Memorandum from D. L. Forman, U. S. EPA Region VII, Philadel phia, Pennsylvania, "Subject: Cobalt Toxicity," dated March 12, 1992.
EPA 1990c, Menorandum from Pei - Fung Hurst, ECAO, Cincinnati, Chio, to R Rccio, US. EPA Rogion Ill, Philadel phia, Pennsylvania, "Subject: Toxicity of Cobalt (Hal by
Chem cal /W1 m ngton, Delaware)," dated Cctober 9, 1990.

g Derived by analogy to thalliumsulfate, adjusting for differences in nol ecul ar weight.

h EPA 1993c

i Based on anology to Aroclor - 1016.

j EPA, 1993e, Health Effects Assessnent Summary Tabl es, (HEAST), March, 1993.

k EPA, 1993d, Menorandum from J. Dollarhide, ECAOto P. VanLeeuwen, Region V, 7/21/93.

D QO T



6.1.4 Risk Characterization Results

Excess lifetime cancer risks are determined by nultiplying the intake |level with the cancer potency factor
These risks are probabilities that are generally expressed in scientific notation (e.g. 1 x 10-6 or 1E-6).
An excess lifetime cancer risk of 1 x 10-6 indicates that, as a plausibl e upper bound, an individual had a
one in one mllion chance of devel oping cancer as result of site-related exposure to a carcinogen over a
70-year lifetine under the specific exposure conditions at a site

Potenti al concern for noncarcinogenic effects of a single contaminant in a single nmediumis expressed as the
HQ (or the ratio of the estinated intake derived fromthe contani nant concentration in a given nmediumto the
contam nant's reference dose). By adding the HQ for all contam nants within a mediumor across all nedia to
whi ch a given popul ati on nay reasonably be exposed, the H can be generated. The H provides a usefu

ref erence point for gauging the potential significance of multiple contaninant exposures within a single
medi um or across nedi a.

Tabl es 6-6 and 6-7 shows the baseline risks and H's for each hypothetical receptor by |and use and source
termscenario. Risk values in Table 6-6 are reported in units of ILCR for radiological, chemcal, and total
risk. The chenmical H, which has no units, is presented in Table 6-7

6.1.4.1 Current Land Use Wthout Access Control/Current Source-Term Scenari o

The receptor with the greatest total radiological risk is the trespassing child (Table 6-6). The greatest
contri butor under this scenario is fromexposure to external radiation while the receptor is on top of the
Silo 1l or 2 done (5 x 10-3). In addition, the receptor is exposed to air, soil, and surface water pathways
resulting in radiological risk of 3 x 10-5. The total radiological risk to the trespassing child is 5 x 10-3
(external radiation) plus 3 x 10-5 (nuclide-specific radiation) totalling 5 x 10-3. The receptor with the
greatest total chemcal risks (1 x 10-4) is the off-property resident farner (Table 6-6). The greatest
contribution under this scenario is fromexposure to air pathways (1 x 10-4). The receptor with the greatest
total radiological plus chemcal risk under this scenario (5 x 10-3, Table 6-6) is the trespassing child.

The greatest H is 0.3 to the trespassing child (Table 6-7). The greatest contribution, under this scenario
is fromsoil exposure pathways (0. 2).



TABLE 6-6
| NCREMENTAL LI FETI ME CANCER RI SK SUMVARY ALL SOURCES/ ALL PATHWAYS

Land Use/ Of-Property
Source Term G ounds Of-Property User of Surface CT On-Property RVE On-Property On-Property
Scenario Type of R sk Trespassing Child Keeper Resi dent Far mer Wat er Resi dent Farmer Resident Farnera Resident Child
Radi ol ogi cal - Nucl i de Specificb 3.0 x 10-5 8.0 x 10-5 1.0 x 10-5 1.0 x 10-7 NAc NA NA
Current Land Use
wi t hout Access Radi ol ogi cal - External a 5 x 10-3 1 x 10-4 NA NA NA NA NA
Control / Current
Source Term Chem cal Risk 1.0 x 10-5 2.0 x 10-5 1.0 x 10-4 1.0 x 10-7 NA NA NA
Scenari o
Total Risk 5.0 x 10-3 2.0 x 10-4 1.0 x 10-4 2.0 x 10-7 NA NA NA
Radi ol ogi cal - Nucl i de Specific 1.0 x 10-2 3.0 x 10-2 2.0 x 10-3 1.0 x 10-6 NA NA NA
Current Land Use
wi t hout Access Chem cal Risk 4.0 x 10-4 6.0 x 10-4 2.0 x 10-4 7.0 x 10-7 NA NA NA
Control / Future
Scenari o Total Risk 1.0 x 10-2 3.0 x 10-2 2.0 x 10-3 2.0 x 10-7 NA NA NA
Radi ol ogi cal - Nucl i de Specific 3.0 x 10-5 NA 1.0 x 10-5 1.0 x 10-7 NA NA NA
Current Land Use
with Access Radi ol ogi cal - Ext er nal 5.0 x 10-3 NA NA NA NA NA NA
Control / Current
Source Term Chem cal Risk 1.0 x 10-5 NA 1.0 x 10-4 1.0 x 10-7 NA NA NA
Scenario
Total Ri sk 5.0 x 10-3 NA 1.0 x 10-4 2.0 x 10-7 NA NA NA
Radi ol ogi cal - Nucl i de Specific NA NA 1.0 x 10-5 1.0 x 10-7 2.0 x10-4 3.0 x 10-3 3.0 x 104
Future Land
Use/ Current Source Radi ol ogi cal - Ext ernal NA NA NA NA 2.0 x10-4 2.0 x 10-3 9.0 x10-3
Term Scenari o
Chem cal Risk NA NA 1.0 x 10-4 1.0 x 10-7 5.0 x 10-3 8.0 x 10-2 5.0 x10-2
Total Risk NA NA 1.0 x 10-4 2.0 x 10-7 5.0 x 10-3 9.0 x 10-2 6.0 x10-2
Radi ol ogi cal - Nucl i de Specific NA NA NA 2.0 x 10-3 1.0 x 10-6 1.0 x10-1 1.0 x 100 1.0 x10-1
Future Land Use
Future Source Term Chem cal Risk NA NA 2.0 x 10-4 7.0 x 10-7 1.0x 10-2 2.0 x 10-1 9.0 x10-2
Scenari o
Total Ri sk NA NA 2.0 x 10-3 2.0 x 10-4 1.0 x 10-1 >1.0 2.0 x 10-1



a The ILCR values were identical for the future |land use/future source termscenario evaluated for either the Geat Mani Aquifer or for perched water.

b The ILCR result from exposure to radionuclides fromair, water, (ground and surface), soil and sedinent as detailed in Attachnent Il of Appendix D and sumarized in tables within
Section D.5.

c NA signifies not applicable.

d This risk results fromexposure to direct external radiation fromlarge sources (Silos 1, 2, and 3) and are presented in Table D 5-2. It does not include exposure to external
radi ati on emanating fromradionuclides in surface soils. These later risk are accounted for in the nuclide-specific |ILCR



TABLE 6-7
HAZARD | NDEX SUMVARY ALL SOURCES/ ALL PATHWAYS

Of-Property O f-Property
Tr espassi ng G ounds
Child

Land Use/
Source Term Scenari o

Resi dent
Keeper

User
Far ner

of Surface

Type of Ri sk Wat er

Current Land Use Chemi cal
wi t hout Access Control/Current
Source Term Scenari o

Hazard | ndex 0.3 0.1 0.05 0. 0004

Current Land Use
wi t hout Access Control/Current
Source Term Scenari o

Chem cal Hazard | ndex 20 20 5 0. 002

Current Land Use
with Access Control/Current
Source Term Scenari o

Chem cal Hazard | ndex 0.3 NA 0. 05 0. 0004

Future Land
Use/ Current
Source Term Scenari o

Cheni cal Hazard | ndex NA NA 0.05 0. 0004

Future Land
Use/ Current
Source Term Scenari o

Chemi cal Hazard | ndex NA NA 5 0. 002

a The H (500) was identical for the future |and use/future source-term scenario.
b NA signifies not applicable.

CT On-Property

RVE On-Property

Resi dent Far ner

NAb

300

20

Resi dent Farnera

NA

500

100

ON- Property
Resident Child

NA

2000



6.1.4.2 Current Land Use Wthout Accesss Control/Future Source-Term Scenario

The receptor with the greatest total radiological risk is the groundskeeper (Table 6-6). The greatest
contribution under this scenario is fromexposure to soil pathways (2 x 10 2). The total radiological risk
to the groundskeeper under this scenario is 3 x 10-2 (Table 6-6). The receptor with the greatest tota
chem cal risk is also the groundskeeper (Table 6-6). The greatest contribution is from exposure to soi

pat hways (5 x 10-4). The total chemical risk to the groundskeeper under this scenario is 6 x 10-4. The
total radiological plus chemcal risk to the groundskeeper under this scenario is 3 x 102 Table 6-6). The
greatest H is 20 to the groundskeeper (Table 6-7) and to the trespassing child (Table 6-6). The greatest
contribution to both receptors under this scenario is fromexposure to air pathways.

6.1.4.3 Current Land Use Wth Access Control/Current Source-Term Scenari o

This scenario nost closely approxi mates current conditions at the FEMP site. However, the risk and H
results for this scenario are nunerically the same as the results for the current |and-use scenario wthout
access controls assumng the current source term(Section 6.1.4.1). This is because the presence or absence
of access controls does not change the numerical values of exposure paraneter values for receptors. The
trespassing child' s exposure paraneter values reflect the standard scenario specified by the EPA. Al so, the
of f-property resident farmer, and surface water user exposures are not inpacted by the status of access
control s.

6.1.4.4 Future Land Use/ Current Source-Term Scenari o

The receptor with the greatest total radiological risk is the on-property resident child (Table 6-6). The
greatest contribution under this scenario is fromexposure to external radiation while the receptor is on top
of the Silo 1 or 2 donme (9 x 10-3). In addition, the receptor is exposed to air, soil, and surface water
pathways resulting in a radiological risk of 3 x 10-4, primarily fromthe soil pathway (2 x 10-4). The tota
radi ol ogical risk to the on-property resident childis 9 x 10-3 plus 3 x 10-4 totaling 9 x 10-3. The
receptor with the greatest total chemical risk (8 x 10-2) is the RVE on-property resident farner able 6-6).
The greatest contribution under this scenario is fromexposure to soil pathways (8 x 10-2). The receptor
with the greatest total radiological plus chemcal risk under this scenario (9 x 10-2, Table 6-6) is the RVE
on property resident farner. The greatest H is 100 to the on-property resident child (Table 6-7). The
greatest contribution to chem cal hazard under this scenario is fromsoil exposure pathways (100).

6.1.4.5 Future Land Use/ Future Source-Term Scenari o,

This represents the nost conservative scenario considered under the baseline risk assessnent. Wthin this
scenario, a famly is assumed to have established a residence within the Operable Unit 4 boundari es.
Additionally, the dones of Silos 1 and 2 are assuned to have failed and Silo 3 is assuned to have suffered
total structural failure, spreading its cons to the surface of Qperable Unit 4. As described in Section D.3
of the RL Report for Qperable Unit 4, the failure of Silo 3 and the assuned distribution of its contents on
the surrounding surface nakes it nore appropriate to evaluate direct external exposure in a nuclide- specific
manner rather than as a large source. Wth the failure of the domes of Silos 1 and 2 it is no |onger
appropriate to evaluate direct external radiation exposure at these |locations. Therefore, the separate entry
in Table 6 for external radiation does not appear for the future source-term scenario

The receptor with the greatest total radiological risk is the RVE on-property resident farner (Table 6-6).
The greatest contribution under this scenario is fromexposure to soil pathways (approaching unity risk).
The total radiological risk to the RVE on-property resident farmer under this scenario al so approaches unity
(1) risk. The receptor with the greatest total chemcal risk is also the RVE on-property resident farner
(Table 6-6). The greatest contribution is fromexposure to soil pathways (2 x 10-1). The total chenica
risk to the RVE on-property resident farner under this scenario is 2 x 10-1. The total radiol ogical plus
chem cal risk to the RVE on-property radiant farmer under this scenario exceeds unity (Table 6-6). The
greatest H is 2000 to the on-property resident child (Table 6-7). The greatest contribution to this
receptor under this scenario is fromexposure to soil pathways.



6.1.5 Risk Assessment Uncertainties

The uncertainties in the risk assessment process are presented in detail in Section D.6.0 of Appendix D of
the Rl Report for Qperable Unit 4. These uncertainties are sunmarized bel ow to enabl e a better understandi ng
of their inmpacts on the foregoing risk assessnent.

Uncertainty is a factor in each step of the exposure and toxicicy assessment process. Such uncertainty can
involve variations in sanple analytical results, the values of variables used as input to a given nodel, the
accuracy with which the nodel itself represents actual environnental or biological processes, the manner in
whi ch the exposure scenario is devel oped, and the high-to-low dose and i nterspeci es extrapol ati ons for
dose-response rel ati onshi ps.

Generally, risk assessments carry two types of uncertainty. First, measurement uncertainty refers to the
usual variance that acconpanies scientific neasurements (such as the range of an exposure estimate) and

refl ects the accumul ated vari ances of the individual neasured values used to develop the estimate. The
second formof uncertainty is due to the absence of information needed to conplete the database for thc
assessnent. |In some instances, the inpact is significant, such as the absence of infornmation on the adverse
effects or the biol ogical mechani smof action of a chem cal agent.

6.1.5.1 Sources of Uncertainty

As noted previously, uncertainties are associated with the information and data used in each phase of the
Operable Unit 4 baseline risk assessnent. The first source of uncertainty arises fromdata gaps or |inmious
in the data. For exanple, the data sa for soil is limted, and virtually nothing is known regarding
contaminants in the area of the forner DrumHandl ing Building. These linmtations could result in failure to
identify some COCs which may result in underestimating risk. (This data limtation and its epected inpact on
the baseline risk assessment is further discussed in greater detail in Section 7.5 of the R Report for
Qperable Unit 4).

O her sources of uncertainty include the conservative bias of parameters, parameter variability (random
errors or natural variations), and the necessity of using conmputer nmodels to predict conplex environnental
interactions. Uncertainties also arise fromthe use of aninmal data to predict the toxic effects and the
toxic potency in humans. Uncertainties associated with information and data are eval uated bel ow to provide
the spectrumof infornmation in regard to the overall quality of the risk assessnent results. The
uncertainties are associated with exposure route selection, selection of COCs, exposure point concentrations,
and exposure factors.

6.1.5.2 Toxicity Assessnent

Consi derabl e uncertainty is associated with the qualitative hazard assessnent) and quantitative
(dose-response) eval uations of a Superfund risk assessnent. A hazard assessnent deals with characterizing
the nature and strength of the evidence of causation, or the likelihood that a chem cal that induces adverse
effects in aninals will induce adverse effects in hunans. Hazard assessnent of carcinogenicity is eval uated
as a weight-of-evidence determnation, using either the International Agency for Research on Cancer (IARC
(1987) or EPA (1986) schemes. Positive cancer test data in experinental animals suggest that a hunman exposed
to the same agent may suffer adverse effects. However, aninal data, nay not accurately predict the same
response or the same target organ tissue for cancer in humans. Al so, biochemni cal repair mechani sns present
in humans may inhibit or preclude an identical response. Accordingly the uncertainty of possible effects is
significant. 1In assessing noncancer effects, however, positive experinental aninmal data fromwell designed
studies in appropriate nodels suggest to the target tissues and type of effects that may be anticipated in
humans ( EPA 1989a).

6.2 OVERVI EW OF THE BASELI NE ECOLOQ CAL RI SK ASSESSMENT
The purpose of the ecol ogical risk assessnent, which was conpl eted as a conmpanion to the prelimnary

site-wi de baseline risk assessnent in the Site-Wde Characterization Report (SWR), was to estimate the
potential and future baseline risks of FEMP contam nants to ecol ogi cal receptors.



The EPA and DCE have agreed in the Anmended Consent Agreenent (Septenber 1991) that the Site-Wde Ecol ogical
Ri sk Assessment will be perfornmed as part of the R for Operable Unit 5. The Site-Wde Ecol ogical R sk
Assessnent in the RI for Qperable Unit 5 will quantify and assess the possible risks fromcurrent
concentrations of site contam nants to ecol ogical receptors inhabiting on-property and off-site areas not
presently targeted for renedi ati on based on human- heal th concerns. Mrre discussion on the R sk Assessnent
and Ecol ogi cal Risk issues specific to Operable Unit 4 can be found in the Operable Unit 4 Proposed Pl an

The ecol ogi cal receptors potentially exposed to FEMP contam nants include all organi sns, exclusive of hunmans
and donestic aninals. The ecol ogical risk focused on a group of indicator species selected to represent a
vari ety of exposure pathways and trophic positions. Terrestrial vegetation was represented by a generic

pl ant species. Terrestrial wildlife species to be evaluated were sel ected based on speci es abundance on the
FEMP site, trophic level position, and habitat requirenents. The species evaluated were the white-tailed
deer (Cdocoil eus virginianus), white-footed nouse (Peronyscus | eucopus), raccoon (Procyon lotor), red fox
(Vul pes fulva), nuskrat (Ondatra zibethica), American robin (Turdus migratorius), and red-tailed hawk (Buesto
j amai censi s) .

The assessnment exam ned risks to terrestrial organi sns associated with contam nants in two environnenta
nedia - surface soils, sumarized for the entire site, and surface water in Paddys Run fromthe northern
boundary of the FEMP site to the confluence with the stormsewer outfall ditch. Risks to aquatic organisns
were eval uated for exposure to contami nants in Paddys Run, the Gieat Mam R ver, and in runoff into the
stormsewer outfall ditch. Al nonradi oactive and radi oactive constituents of greatest human health risk
were considered to be of concern for the ecol ogical risk assessnment. Estimated ecol ogical risks associated
with exposure to FEMP site COCs are prinarily due to nonradioactive inorganic chemcals in soils, rather than
to organic chemcals or radionuclides. This is true for both terrestrial and aquatic organi sns and for
plants as well as wildlife. |In particular, estinmated intakes of arsenic, cobalt, |ead, and silver from FEMP
soils were all higher than the estimated No Observed Effect Levels (NCELs) for at |east six of the seven

i ndi cator species selected for this assessnent. The relative hazards to individual species varied, but the
whi t e-f oot ed mouse consistently had the highest indices of these chemcals. This can be attributed to the
assuned intake by the nmouse of insects (using earthworns as surrogates), which in turn were assuned to
assinmilate chenicals fromsoil with a transfer coefficient of 1.0.

Esti mated hazards to terrestrial organisnms of exposure to COCs in FEMP surface waters were relatively | ow,
with H's greater than one only for arsenic, |ead, nolybdenum and silver. These chemi cals presented hazards
of two, five, four and three to species, respectively, and the highest H estinmated was for |ead intake by

t he nouse.

Estinmated doses to terrestrial organisms at the FEMP site, originating fromsoil uptake by plants and

eart hworms, were bel ow | evel s expected to cause detectable effects. However, as with inorganic chenicals,
this conclusion is sensitive to assunptions about nuscle-to-nuscle transfer of radionuclides. |f perfect
transfer or biomagnification of uraniumoccurs (i.e., transfer factor equals 1.0), it could expose
terrestrial wildlife at the FEMP to potentially harnful radiation levels. However, if nore realistic

nuscl e-to-nuscl e transfer coefficient were assuned (i.e., 0.1), the estinmated radi ati on doses would fi el

bel ow the range likely to result in harnful effects. Radiation doses due to water intake were insignificant.

Exposure to radiol ogi cal contam nants does not appear to pose a significant risk to aquatic organisns at the
neasured concentrations in the surface waters and sediments inpacted by the FEMP site. However, nodel ed
concentrations of radionuclides in runoff fromthe FEMP site into surface water woul d cause esti mated
exposures to exceed the upper limt of 1 rad/day. A chronic dose rate of 1 rad/day or 3.65 x 10-5 nrad/year
or less to the naxi mally exposed nenber of a popul ation of aquatic organs woul d ensure that there were no
del eterious effects fromradiation on the population. The nost affected organi sms woul d be aquatic pl anes,
receiving a total dose frominternal and external exposure of about 140 rad/day. The total dose to fish is
mninally over the limt, ae 1.6 rad/day, and the total dose to benthic macroinvertebrates is about 14

rad/ day. The nmaxi mum concentrations calculated in the stormsewer outfall ditch was used in source runoff
cal cul ations. Doses to aquatic organisns in the stormsewer outfall ditch may exceed the limt of 1 rad/day.
Doses in Paddys Run and the Geat Mani River would be |lower than that indicated in the stormsewer outfal
ditch and woul d be well below 1 rad/day. The neasured concentrations of cadm umin Paddys Run and the G eat
M am R ver, copper in the Geat Mani River, nercury in Paddys Run, the G eat Mam River, and the storm



sewer outfall ditch, and silver in Paddys Run water exceeded chronic toxicity criteria for the protection of
freshwat er organi sns.

Field studies on the inpact of the FEMP site on terrestrial and aquatic comunities do not indicate any
effects consistent with contam nant inpacts except for above-background | evels of arsenic and mercury
recorded in RI/FS plant sanples. In addition, although potential inpacts at the individual |evel were
predicted for wildlife species, detrimental or adverse inpacts have not been observed in the field. This
suggests that the potential exposures predicted by nodeling may not occur in the field or that the resulting
potential effects as a result of exposures may not occur. A conparison of the concentrations of inorganic
chem cal concentrations in FEMP soils to regional background val ues indicate the mean FEMP concentrati ons may
be simlar to the upper 95 percent confidence |evels of background values. This indication suggests that

ecol ogi cal risks estimated using background val ues of inorganics woul d be conparable to those estimated for
the FEMP site, and enphasi zes the conservative nature of the nethod used

In summary, al though radi onuclides are the nost ubiquitous contam nants at the FEMP, estinated ecol ogi ca
risks to both terrestrial and aquatic organisns are prinarily associated with nonradi oactive inorganic
chem cals. Al though estimated risks are substantial in some instances, they are based on soil inorganic
chem cal concentrations conparabl e to background | evels, and deleterious effects have not been observed in
the field. This suggests that current FEMP site-specific ecological risks are | ow. However, renedia
actions are appropriate to address contam nants whi ch have potential to cause harmin the future

7.0 DESCRI PTI ON OF REMEDI AL ALTERNATI VES

As previously discussed in Section 5.0, the waste materials within Operable Unit 4 exhibit a w de range of
properties. Mst notable would be the el evated direct radiati on associated with the noist to wet Silos 1 and
2 residues versus the nmuch |lower direct radiation associated with the dry, powdery cold metal oxides in Silo
3. Even nore significant would be the nuch | ower |evels of contam nation associated with the soils and
building materials, |like concrete, within the Cperable Unit 4 Study Area. To account for these differences
and for the varied cleanup alternatives applying to each type of waste, Operable Unit 4 was segnmented into
three subunits. These subunits, which are listed below, were used through the detailed eval uation of
alternatives and the identification of the preferred alternative.

Subunit A Silos 1 and 2 (K-65 residues and bentonite clay) and the sludge in the decant sunp tank
Subunit B: Silo 3 (cold netal oxides)

Subunit C Silos 1, 2, 3, and 4 structures; contam nated soils within the Cperable Unit 4 boundary i ncl udi ng
surface and subsurface soils and the earthen bermaround Silos 1 and 2; the decant sunp tank; the radon
treatment system the concrete pipe trench and the m scellaneous concrete structures within operable Unit 4,
any debris (i.e., concrete, piping, etc.,) generated through inplenenting cleanup for Subunits A and B, and
any perched groundwater encountered during renedial activities.

Wth the exception of Alternatives 2A/ Vit and 2A/ Cem (see Section 11 for details) the renedial alternatives,
whi ch went through detailed analysis during the FS for operable Unit 4, are summarized bel ow. The

di scussions presented here are based on the information used for detailed analysis of alternatives during the
FS. Actual methods used during the inplementation of the selected alternative(s) will be determ ned during
detai|l engineering design described in the renedial design and nay differ fromthe descriptions provided

bel ow.

Section 121 of CERCLA requires that renmedial actions be protective of human health and the environment, and a
| evel or standard of control that is consistent with federal or state enviromental laws or state facility
siting regul ations, which are terned applicable or relevant and appropriate requirements (ARARs). ARARs
pertain to all aspects of a remedial action, including the establishnent of cleanup |levels, the operation and
performance of treatment systens, and the design of disposal facilities

The baseline risk assessnent performed as part of the Rl Report for Qperable Unit 4, quantified the health



ri sks to hypothetical human receptors due to exposure from chenical and radiol ogi cal sources in Qperable Unit
4 under the no-action alternative. A summary of the risk assessment and results is presented in Section 6.0.
Essentially, the results enphasize the need to effectively conplete the selected renedial actions at Qperable
Unit 4 in order to ensure overall protection of human health and the environnent.

Potential remedial alternatives were devel oped and evaluated in the FS Report for Qperable Unit 4 as to how
these risks would be elimnated, reduced, or controlled through treatnent, engineering controls, or
institutional controls. Both long-termand short-termrisks associated with inplenenting an alternative were
considered in determ ning whether a given alternative was protective. Each alternative evaluated provides a
description of its overall effectiveness in reducing risks to human health and the environment.

ARARs consist of two sets of requirenents, those that are applicable and those that are rel evant and
appropriate. Applicable requirements are those substantive standards that specifically address a situation
at a CERCLA site. Relevant and appropriate requirenments are standards that address problens sufficiently

simlar to the situation at a CERCLA site that their use is well suited to the site. |n certain cases
standards may not exist in the promul gated regul ation that address the proposed action or the constituents of
concern. In these cases, non-pronul gated advisories, criteria, or guidance that were devel oped by the EPA

ot her federal agencies, or states are to be considered (TBC) in establishing renedial action objectives that
are protective of human health and the environment.

A detail ed discussion of all ARARs and TBC criteria associated with the remedial alternatives being eval uated
for Operable Unit 4 is presented in Appendix F of the FS Report for Operable Unit 4. Fromthese detailed
lists, certain najor ARARs and TBCs were sel ected based on their inportance in protecting human heal th and
the environnent. These include those associated with the protection of drinking water sources, the control

of radionuclide em ssions, the design and siting of a solid waste disposal facility, the nmanagenent of RCRA
hazar dous waste, and conpliance with NEPA. The nmjor ARARs associated with the renedial alternatives
evaluated in this section, with the exception of the no action alternatives, are presented in Appendi x A of
this ROD. These major ARARs are segregated into three types:

(a) Chemcal-specific ARARs sre usually health- or risk-derived numerical values or nethodol ogi es that
establ i sh an acceptable | evel or concentration of chenical or radionuclide that may remain in specific
environnental nedia after remediation is conplete. These |levels are deened to be protective of human health
and are used to hel p establish renedial cleanup goals

(b) Location specific ARARs generally restrict certain activities or dictate where certain activities may bc
conduct ed, sol ely because of geographical, hydrol ogic, hydrogeol ogic, or |and use concerns.

(c) Action-specific ARARs are usually technology or activity based requirements or restrictions on the
conduct of certain activities or the operation of certain technologies at the site.

Appendi x A identifies all renedial alternatives evaluated along with their nmajor regulatory requirenents, the
rati onal e for designation of each regulatory requirenent as an ARAR/ TBC, and the nechani sm by which the
renmedial alternative will conply with the requirenent

7.1 NO ACTI ON ALTERNATI VE FOR ALL SUBUNI TS

The No-Action Alternative for Subunits A, B, and Cis presented to provide a baseline for comparison with the
other alternatives per the President's Council on Enviromnental Quality and 40 CFR Part 300, the Nation Ql
and Hazardous Substances Pol |l uti on Contingency Plan regul ations. Under the No-Action Alternatives, desiged
as OA, 0B, and OC for each of the three subunits, the contam nated and/or uncontam nated materials wthin
each subunit woul d remain unchanged wi thout any further waste renoval, treatnent, or containnent activities.

Alternatives 0A, 0B, and OC do not provide for the nmonitoring of soil, groundwater, or radon enissions from
the Operable Unit 4 facilities or soils, and do not provide for access controls (e.g., physical barriers and
deed ) to reduce the potential for exposure to any human or ecol ogi cal receptors. The No-Action Aternatives
woul d not decrease the toxicity, mobility, or volune of contam nants or reduce public health or environnmenta
risks. Also, goals for protecting the underlying groundwater aquifer would not be net. No costs are



associated with the No-Action Alternative.
ARAR Conpl i ance for No-Action A ternatives

Alternatives 0A, 0B, ad OC would not conply with a nunber of chem cal -specific, |ocation specific, or
action-specific ARARs. Under the no-action alternatives, Silos 1, 2, and 3 would eventually fail, resulting
in the release of silo contents to the air, soil, groundwater, and surface water. Fate and transport

nodel i ng i ndicates that urani umand gross al pha and beta radi ati on woul d exceed safe drinking water linmts
under 40 CFR 8141. In addition, localized "hot spots" could exceed the linmts established in 40 CFR §192. 12.

7.2 SUBUNNT A - CONTENTS OF SILOCS 1 AND 2 AND THE DECANT SUMP TANK

Wth the exception of Alternatives 2A/ Vit and 2A/ Cem (see Section 11 for details) this session presents the
alternatives which were evaluated for Subunit A during the detailed anal ysis of alternatives phase of the FS
for Operable Unlt 4. These alternatives focus on the renediation of the K-65 residues contained in Silos 1
and 2 and the sludges in the decant sunp tank.

Al of the alternatives would provide overall protection of human health (assum ng continued federal
governnent control) and the envnent by elimnating, reducing, or controlling risk through treatnent,

engi neering controls, or institutional controls. The selected renedy (3A. 1/Vit) would provide greater
certainty for overall protection than other alternatives because the Subunit A residues would be vitrified
and renoved to the NTS to reduce the potential for contam nant nigration to human and ecol ogi cal receptors.
The source of unacceptable risks to the Operable Unit 4 expanded trespasser and off-site farmer would be
elimnated, and in the event that the governnent |lost control of the FEMP site, there would be no risk from
Subunit A residues to an on-property farnmer.

Overall protection at the NTS woul d be nai ntai ned because the vitrified residues resist |eaching and the NTS
is located in a climatic, dembgraphic, and hydrogeol ogi c setting which favors mnim zation of contai nnent
migration to both human and environnental receptors.

7.2.1 Alternative 3A.1/Vit - Renoval, Vitrification, and Of-Site Disposal - Nevada Test Site

Capital Cost: $38.3 MlIlion (M
O&M Cost s:

During Renedi ation: $11.7 M

Post - Renedi at i on: $0

Present Wrth: $43.7 M

Years to | npl enent: 6

This alternative involves the renoval, vitrification, and off-site disposal of the treated Silos 1 and 2
contents and decant sunp tank sludge. Treated material would be transported by rail, then truck, to the NTS,
a DCOE-owned facility that currently accepts |owlevel radioactive material fromDCE Facilities for disposal.
Under Alternative 3A.1/Vit, approximately 6,796 nB (8,890 yd3) of untreated residues would be renmoved from
Silos 1 and 2 and conbined with approxi mately 3,785 Liters (L) (1,000 gallons) of sludge fromthe decant sunp
tank and treated. Approximately 2,770 nB (3,623 yd3) of vitrified material would be packaged in containers
and transported to the NTS for disposal. D sposal of contam nated materials fromthe bernms, Silos 1 and 2
structures, the material renoval equiprment, and the vitrification systemwoul d be managed under the sel ected
alternative for Subunit C. No five-year CERCLA reviews would be required under is alternative since no
Subunit A residue material would remain at the FEMP. The conponents of this alternative not previously
descri bed are as fol |l ows.

Mat eri al Renoval



Silos 1 and 2 residues and decant sunp tank sludge would be slurried and punped to the vitrification plant
for processing. During the naterial renoval phase, Silos 1 and 2 and the decant sunp tank woul d be equi pped
with an off gas handling systemto treat radon and other potential airborne contam nants. This off-gas
handl i ng system woul d be operational during material renoval and before personnel enter the area above the
silo domes to reposition material renmoval equi prent and conduct repairs or maintenance. The off-gas handling
system and operating procedures woul d be designed as necessary to mninm ze exposure to personnel | ocated
overa the work areas and to prevent the escape of radon and radioactive particulates fromthe silos and the
decant sunp tank to the atnosphere.

Material Stabilization

Silos 1 and 2 residues and decant sunp tank sludge woul d be conbined with glass formng agents, processed in
a high temperature furnace, and converted into a stable vitrified glass formexhibiting excellent durability
and constituent |eaching characteristics. It should be noted that current planning focuses upon pouring the
molten glass directly into containers capable of withstanding the high tenperature of the vitrified waste
form The final waste formwould continue to be optimzed in pilot plant treatability studies and final

deci sion regarding the final waste formwould be reached during the pilot plant treatability studies.

Process tanks/vessels and piping containing slurried K-65 resi dues woul d be designed to mnimze potenti al
radon and particul ate enmissions to the atnmosphere during treatnent. The direct radiation associated with the
treated residues would remain relatively unchanged fromthe untreated formof the K-65 residues.

Interim Storage

The containerized vitrified product will require interimstorage at the FEMP prior to its transportation to
the NTS for disposal. The purpose of this interimstorage is two-fold; first, the vitrified product wll
require verification sanpling in order to certify that each production | ot has net specific performance and
wast e di sposal criteria; and second, to provide the Fernald waste shipping programa buffer staging area
where the nmaterial can be safely managed prior to its shipnent to NTS in accordance with DOE ALARA
principles, ARARs identified and included in the Cperable Unit 4 ROD, as well as in a manner protective of
human health and the environnent. It has been anticipated that the interimstorage area will be needed to
accommodat e the interimhandling of approxinmaly 90 days of vitrification production.

Di sposal of Treated Materi al
Of-site disposal for this alternative involves the packagi ng, |oadi ng, and shipping of the treated naterial,

in accordance with all required United States Departnent of Traosportation (DOT) specification regul ations,
to the lowlevel radioactive waste disposal site at the NIS, a DOE-owned facility that currently accepts | ow

| evel radioactive material fromDCE facilities for disposal. Shipment of the treated material to the NTS
woul d be performed by rail and/or truck transportation fromthe FEMP site. Currently, there are no direct
rail lines into the NIS. The treated material would be transported by rail to either a point near Las Vegas,

Nevada, or one of the areas north of Las Vegas. Fromeither location, the containers carrying the treated
material would be transferred to trucks for transportati on over roads to the NTS.

The NTS is | ocated approxi mately 3,219 kiloneters (kn) [2,000 mles (nm)] fromthe FEMP site. Because the
vitrified residues resist |leaching and the NTSis located in a sparsely popul ated, arid region, where depths
to groundwater are at least 235 m (771 ft) bel ow the surface, disposal at the NTS would be very effective at
precl udi ng human contact with and contam nant migration fromthe treated resi dues from Subunit A The FEMWP
site has an approved NTS waste shipment and certification programthat is periodically audited by the NTS.
Efforts have been initiated to anend the current programto include Operable Unit 4 treated material. Al
the NTS waste acceptance requirenents woul d need to be satisfied prior to any shipnment of the Cperable Unit 4
treated material to the NTS.

I npl enentation Tinme and Costs
Remedi al action activities under Alternative 3A.1/Vit could be conpleted in approximately six years.

Approximely three years is projected for conpletion of site preparation, facilities construction, and
equi pnent installation. Material renoval and treatment activities would require about three years.



Transportation and off-site di sposal would conclude shortly after the conpletion of nmaterial processing.
Capital costs for Alternative 3A.1/Vit are estimated to be 38.3 mllion dollars. &M costs during

remedi ation are estimated at 11.7 million dollars over three years. Due to the off-site disposal option,
there are no post-renediati on &M costs associated with this alternative. The total present worth cost for
this alternative is estimated at 43.7 mllion dollars.

7.2.2 Alternative 3A 1/ Cem - Renoval, Cenent Stabilization, and Of-Site D sposal - NTS

Capital Cost: $71.8 M
O&M Cost s:

During Renedi ation: $11.7 M
Post - Rerredi at i on $0

Present Worth: $73.1 M
Years to | npl enent: 6

This alternative is identical to Alternative 3A.1/Vit accept that the vitrification of the Silos 1 and 2
contents and decant sunp tank sludge have been replaced by cenent stabilization. Treated naterial and debris
woul d be transported by rail, then truck to the NTS: Under Alternative 3A 1/Cem approximtely 6,796 n8
(8,890 yd3) of untreated materials would be renoved fromSilos 1 and 2, conbined with approximately 3,785 L
(1,000 gallons) of sludge ffomthe decant sunp tank, and treated. Approxinately 18,166 n8 (23, 760 yd3) of
cement stabilized product woul d be packaged in containers and transported to NTS for disposal. D sposal of
contam nated naterials fromthe berns, Silos 1 and 2 structures, the naterial renoval equipnment, and the
cement stabilization systemwoul d be managed under the selected alternative for Subunit C. No five year
CERCLA reviews woul d be required since all Subunit A naterials would be renoved fromthe site. The
conmponents of this alternative not previously described under alternative 3A.1/Vit are as foll ows.

Material Stabilization

Silos 1 and 2 residues and the decant sunp tank sludge woul d be conbined with cement and other additives
necessary for stabilizing the naterials into a cement form Sinilar to Alternative 3A 1/Vit, process

t anks/ vessel s and pi ping containing slurried K-65 resi dues woul d be designed to mnimze potential radon and
radi onuclide particulate em ssions to the atnosphere during treatnent. Studies conducted on a small scale in
a laboratory, as part of the Operable Unit 4 RI/FS, indicate that an estinmated 150 percent increase can be
expected in the volume of waste requiring disposal follow ng stabilization. This increase is a result of the
| arge volume of additives needed to effectively stabilize the silo residues and decant sunp tank sludge in
cement. These studi es have al so concluded that the cenent stabilization of the wastes does not effectively
reduce the radon emssion rate fromthe waste and the tendency of the waste to | each contam nants into
groundwater. The direct radiation associated with the untreated resi dues would be slightly reduced due to
the effects of mxing the additives with the residues. The solidified materials would be packaged in

contai ners for disposal

I npl erent ation Tine and Costs

Remedi al action activities under Alternative 3A 1/Cemcould be conpleted in about six years. Approxinately
three years are projected for conpletion of site preparation, facilities construction, and equi pnent
installation. Material renoval and treatment activities would require about three years. Transportation and
off-site disposal woul d conclude shortly after the conpletion of nmaterial processing. Capital costs for
Alternative 3A.1/Cemare estinmated to be 71.8 million dollars. Q&M costs during renedi ation are estimated at
11.7 mllion dollars over three years. Due to the off-site disposal option, there are no post-renedi ation
&M oosts associated with this alternative. The total present worth cost of this alternative is estinated at
73.1 nmillion dollars.



7.3 SUBUNNT B - CONTENTS OF SILO 3

This section presents the alternatives which were evaluated for Subunit B during the detail ed anal ysis of
alternatives phase of the Operable Unit 4 FS. These alternatives focus on the renediation of the cold neta
oxides contained in Silo 3.

As discussed in Section 6, this evaluation assunes that the federal government would continue to own the FEMP
site. For a cleanup renedy to be considered protective, it should not result in any unacceptable risks to an
Operable Unit 4 expanded trespasser or an off-site farner.

Al alternatives would provide overall protection of human health and the environnent. These alternatives
will elimnate, reduce, or control the health or environnmental risks resulting fromconstituents in Subunit B
materials. Al of the action alternatives, except Alternative 4B, would linit exposure to contam nants by
removing the material, treating the material by either vitrification or cenent stabilization, and then

di sposing the treated naterial in an on-property above-grade disposal vault (Alternative 2B) or off site at
NTS (Alternative 3B.1). Aternative 4B's protection is based on renoval and disposal in an on-property
above-grade vault, and by retaining institutional controls. Long-termeffectiveness would be attained for
each of these alternatives

In summary, the preferred alternative (3B.1/Vit) would provide for overall protection because the Subunit B
residues would be vitrified and renoved to the NTS to reduce the potential for contaminant migration to human

and ecol ogi cal receptors.

7.3.1 Alternative 2B/ Vit - Renoval, Vitrification, and On-Property D sposa

Capital Cost: $25.2 M
&M Cost s:

During Renedi ation: $4.9 M

Post - Renredi at i on: $3.2 M

Present Worth: $28.0 M
Years to | npl enent: 4

This alternative requires the renoval, vitrification, and on-property disposal of the Silo 3 contents. Under
Alternative 2B/ Vit, approxi matelyy 3,890 nB (5,088 yd3) of untreated materials would be removed fromSilo 3
and stabilized in a vitrified glass form Follow ng treatment, approximately 1,471 nB (1,924 yd3) of
vitrified material woul d be packaged in containers and placed in an on-property above-grade reinforced
concrete disposal vault. The Silo 3 structural materials, associated soils, the naterial renoval system and
the vitrification systemwoul d be managed under the selected alternative for Subunit C. In accordance with
CERCLA 121(c) requirenents, after commencenent of renedial activities, a review would be performed every five
years by the EPA to ensure the continued protection of human health and the environnent.

Mat eri al Renova

Due to the powder-like chances of Silo 3 cold netal oxide residues, Alternative 2B/ Vit would utilize a
pneunatic renoval process to transport Silo 3 contents to the naterial processing facility. The pneunatic
renoval systemconsists of a conpressed air driven punp that displaces and renoves the dry wastes. Air
entrained in the cold nmeter oxides, suctioned fromSilo 3, would be separated using filter/receiver systens
allowing the cold nmetal oxides to be pneurmatically "pushed" to the vitrification facility. A glove box
systemw || be used at the interface of the pneumatic renoval systemand the silo donme to function as
secondary containment. This arrangenent, along with appropriate operations procedures, would be designed to
prevent releases to the atnosphere during operations.



Material Stabilization

The vitrification process is identical to that described in Section 7.2.1 for Alternative 3A 1/Vit.
Bench-scal e studies conducted in a |aboratory as part of the RI/FS for Qperable Unit 4 indicate that
vitrification can effectively reduce the tendency of the Silo 3 residues to | each inorganics and

radi onuclides to groundwater. This testing also denonstrated that over a 50 percent reduction in the vol ume
of material requiring disposal could be achieved through the application of vitrification technology to the
Silo 3 residues. The vitrified residues would be packaged in containers for disposal.

Di sposal of Treated Materi al

Studi es conpl eted on a bench scale as part of the RI/FS project that the volume of material requiring

di sposal can be reduced by over 50 percent as a result of applying the vitrification process. The vitrified
materi al woul d be containerized and di sposed in an above-grade reinforced concrete disposal vault |ocated on
property. The vault would be constructed on a reinforced concrete mat and equi pped with a | eachate

coll ection/detection systemto facilitate the collection of any contam nated | eachate after final closure.
The cappi ng system woul d be conposed of alternating conposite soil liners and drainage |layers to mnimze the
potential release of contaminated | eachate to the underlying G eat Mam Aquifer. The proposed di sposal
facility would be |l ocated at a suitable |ocation of the FEMP site.

Final cl osure would be conpleted by the construction of a nultimedia cap over the vault. This cap woul d
include a clay cover to elimnate radon emanation fromthe di sposed materials to the atnosphere and a barrier
to preclude intrusion by burrowi ng animals and hypothetical future residents of the area. Upon conpletion of
the nultinmedia cap, security controls such as fencing would be installed. Monitoring wells would be
appropriately located to evaluate the effectiveness of the above-grade disposal vault in ensuring |long-term
protection of human health and the environnent.

To provi de added assurance agai nst any future activities by hunmans to intrude into the disposal vault,
permanent nmarkers woul d be installed to identify the vault, and restrictions would be placed on the site
Additionally, in order to ensure long-termprotectiveness for this alternative, it is assumed that the
effected di sposal areas at the FEMP would require the continued ownership by the federal government. While
the di sposal vault would be designed to not require any continued active operations or maintenance, |ong-term
owner ship would permt the govermment to continue to exercise the right to preclude any devel opnent or
drilling in areas where contam nated materials are di sposed.

Al facilities and equi pnent installed and used by this alternative woul d be di sassenbl ed and decont ani nat ed
during the post-remnedi ati on phase. Contaninated materials would be di sposed in accordance with the sel ected
remedy for Subunit C

I npl erent ation Tine and Costs

Renmedi al action activities under Alternative 2B/ Vit could be conpleted in about four years. Site preparation
and construction activities would take approxinely three years. Renoval and naterial processing activities
woul d require about one year. Capital costs for Alternative 2B/ Vit are estinated to be 25.2 million dollars.
O&M costs during renmediation are estinated at 4.9 mllion dollars over one year, while post-renediati on C&M
costs are estimated at 3.2 mllion dollars over a thirty year period. The total present worth cost for this
alternative is estimated at 28.0 nillion dollars.

7.3.2 Alternative 2B/ Cem - Renoval, Cenent Stabilization, and On-Property D sposal

Capital Cost: $35.9 M
&M Cost s:
During Renedi ati on: $4.9 M

Post - Renedi ati on: $3.2 M



Present Wrth: $37.4 M
Years to | npl enent: 4

This alternative uses the material renoval methodol ogy presented in Alternative 2B/ Vit, foll owed by treatnent
of the Silo 3 contents by cement stabilization and on property disposal of the stabilized material. Under
Alterntive 2B/ Cem appoximately 3,890 nB (5,088 yd3) of untreated naterials would be renoved fromSilo 3 and
stabilized in a cement form Approximately 5,999 nB (7,846 yd3) of stabilized material would be packaged in
contains and placed in an on-property above-grade reinforced concrete disposal vault. The Silo 3 structural
nmaterials, the material renoval system and the cenent stabilization systemand associated soils woul d be
remediatet with the selected alternative for Subunit C. In accordance with CERCLA 121(c) requirenents, after
commencenent of remedial activities, a review would be performed every five years by the EPA to ensure the
conti nued protection of human health and the environnent. The conponents of this alternative not previously
di scussed are as foll ows.

Material Stabilization

The cement stabilization process is identical to that described in Section 7.2.2 for Alternative 3A 1/ Cem
with the exception of differences in the cement formulations required to accommodat e physical and chem cal

di fferences between K-65 residues and Silo 3 cold netal oxides. The FS Report for Operable Unit 4, Appendix
C, discusses the results of bench scale treatability studies which indicate that cenentation of the Silo 3
netal oxides would result in an approximately 50 percent increase in the volume of treated material requiring
di sposal .

I mpl erent ation Tine and Costs

Renedi al action activities under Al ternative 2B/ Cemcould be conpleted in about four years. Site preparation
and construction activities would take approxi mately three years. Renoval and nmaterial processing activities
woul d require about one year. Capital costs for Alternative 2B/ Cemare estinmated to be 35.9 million dollars.
&M costs during remedi ation are estimated at 4.9 mllion dollars over one year, while post-renedi ati on O&M

costs are estimated at 3.2 mllion dollars over a thirty year period. The total present worth cost for this

alternative is estimated at 37.4 nillion dollars.

7.3.3 Alternative 3B.1/Vit - Renoval, Vitrification, and Of-Site D sposal - NTIS

Capi tal Cost: $26.8 M
&M Cost s:

During Renedi ation: $4.9 M
Post - Renredi at i on: $0
Present Wrth: $28 M
Years to | npl enent: 4

This alternative involves the renoval, stabilization, and off-site disposal of the Silo 3 contents. This
alternative is identical to Alternative 2B/ Vit, except the on-property disposal, nonitoring, and
institutional controls have been replaced by the transportation of the treated material by rail and/or truck
to the NTS fr disposal. Under Alternative 3B.1/Vit, approxinately 3,890 nB (5,088 yd3) of untreated nataials
woul d be renoved fromthe silo. Approxinmately 1,471 nB (1,923 yd3) of vitrified material woul d be packaged
in containers and transported to NTS for disposal. Aternative 3B.1/Vit would have to neet applicable
off-site requirements, which include the NTS material acceptance criteria and DDl regulations pertaining to
the transport of hazardous and radioactive materials. No five-year reviews would be required since all
Subunit B wastes woul d be removed fromthe site under this alternative.



I mpl erent ation Tine and Costs

Remedi al action activities under Alternative 3B.1/Vit could to be conpleted in about four years. Site
preparation and construction activities would take approxi mately three years. Renoval activities would
requi re about one year. Transportation and off-site disposal would conclude shortly after the conpletion of
material processing. Capial costs for Alternative 3B.1/Vit are estimated to be 26.8 mllion dollars. 0&M
costs during renediation are estimated at 4.9 mllion dollars over one year. Due to the off-site disposal
option, there are no post-renedi ation O8M costs associated with this alternative. The total present worth
cost of this alternative is estimated at 28 mllion dollars.

7.3.4 Alternative 3B.1/Cem - Renoval, Cenent Stabilization, and Of-Site D sposal - NTS,

Capital Cost: $36.8 M
&M Cost s:

During Rernedi ati on: $4.1 M
Post - Renedi at i on: $0
Present Wort h: $36 M
Years to | npl enment: 4

This alternative is identical to Alternative 3B.1/Vit (Section 7.3.3), except that Silo 3 contents would be
stabilized in cement prior to off-site disposal at NTS as described for Alternative 2B/ Cem (Section 7.3.2).
Under Alternative 3B.1/Cem approximately 3,890 nB (5,088 yd3) of contam nated nmaterials would be renoved
fromSilo 3. Approxinmately 5,999 nB, (7,846 yd3), of stabilized material would be transported to NTS for

di sposal. No five-year reviews would be required since all Subunit B wastes woul d be renoved fromthe site
under this alternative.

I npl erent ation Tine and Costs

Remedi al action activities under Aternative 3B. 1/ Cemcould be conpleted in about four years. Site
preparation and construction activities would take approxi mately three years. Renoval activities would
requi re about one year. Transportation and off-site disposal would conclude shortly after the conpletion of
material processing. Capital costs for Alternative 38.1/Cemare estimated to be 36.8 nmllion dollars. O&M
costs during renediation are estinmated at 4.1 mllion dollars over one year.

Due to the off-site disposal option, there are no post-renedi ati on O&M costs associated with this
alternative. The total present worth cost of this alternative is estimated at 36 mllion dollars.

7.3.5 Alternative 4B - Renoval and On-Property D sposal
Capi tal Cost: $21.8 M

Q&M Cost s:

During Renediation: $1.1 M

Post - Renredi at i on: $3.2 M

Present Wrth: $22.0 M

Years to Inmplenent: 2

This alternative requires renoval of the Silo 3 contents, packagi ng, and on-property disposal of the



untreated material. This alternative is identical to Alternative 2B, with the exception that it does not
include treatnment. Under Alternative 4B, approxinmately 3,890 nB (5,088 yd3) of contam nated naterials woul d
be renoved from Silo 3 and packaged in containers for disposal in an on-property above grade reinforced
concrete disposal vault. The Silo 3 structural materials, associated soils, and renoval system would be
managed under the Subunit C alternative. |n accordance with CERCLA 121(c) requirements, after commencenent
of renedial activities, a review would be performed every five years by the EPA to ensure the continued
protection of human heal th and the environment.

I mpl erent ation Tine and Costs

Renedi al action activities under Alternative 4B could be conpleted in about two yesrs. Site preparation and
construction activities woul d take approxi mately one year. Renoval and packaging activities would require

about one year. Capital costs for Alternative 4B are estimated to be 21.8 mllion dollars. O&M costs during
remedi ation are estimated at 1.1 nillion dollars over one year. Post-renediation O%M costs are estinated to
be 3.2 mllion dollars. The total present worth cost of this alternative is estimated at 22 nmillion dollars.

7.4 SUBUNT C- SILCS 1,,2, 3, AND 4 STRUCTURES, SO LS, AND DEBRI S

This section presents the alternatives which were evaluated for Subunit C during the detail ed anal ysis of
alternatives phase of the FS for Qperable Unit 4. These alternatives focus on the renmediation of Silos 1, 2,
3, and 4 structures, contamnated soils within the Qperable Unit 4 boundary including surface and subsurface
soils and the earthen berms around Silos 1 and 2, the existing Ration Treatment System (RTS), the K-65 Drum
Handl i ng Bui |l ding pad, standing water within Silo 4 (if any), the decant sunp tank, the process piping and
trenches, and any rubble or debris [i.e., decontam nation and deconm sioning (D&D) of the treatnment facility]
generated consequential to the inplenentation of renedial actions for all Operable Unit 4 subunits. The

vol umes of soil, rubble, and debris to be generated under Subunit C are small in conparison to the volune of
simlar nmaterials that will be generated by other FEMP operable units. Al the Subunit C alternatives

eval uated through detail ed anal ysis consider integration of disposal activities with Operable Unit 3 and
Qperable Unit 5. These integration efforts allow waste minimzation initiatives devel oped for Operable Units
3 and 5to be integrated into the final renedy chosen for Subunit C materials

As di scussed in Section 6, evaluations were conducted for future | and uses with and w thout continued federal
ownership. For a cleanup remedy to be considered protective, it would not result in any unacceptabl e risks
to an Qperable Unit 4 expanded trespasser or an off-site farner under the future I and use with continued
federal ownership scenario.

Al of the evaluated alternatives would limt exposure to constituents by decontam nating, denolishing, and
removing the material to either an on-property above-grade disposal facility or off-site disposal facility,
and then excavating contam nated soils and placing clean fill over residual contam nated substance soils.

The pl acenent of the clean fill was not used as a neasure to limt exposures but rather to restore the
natural drainage patters and pronote revegetation. Table 9-2 summarizes the proposed renedial |evels for
soils, all of which wald be protective to the Operable Unit 4 expanded trespasser, trespassing child and
off-site resident over the long-term Short-termrisks would be higher for off-site disposal due to the
increased risk of transportation accidents. These action alternatives would be protective of all anticipated
receptors assumming continued federal governnent ownership and control of the area; this includes the
off-site farmer and the Operable Unit 4 expanded trespasser receptors

The basic difference anong the action alternatives is the disposal option. On-property disposal (Aternative
2C) woul d be in an above-grade disposal facility. Of-site disposal options include NTS (Alternative 3C 1)
and a permtted commercial disposal site (Alternative 3C 2)

The on-property, above grade disposal facility would be designed for a 1,000 year life with no active

mai nt enance. Fate and transport nodeling using conservative assunptions concludes that protectiveness would
be mai ntai ned over the long-term NTS and the permtted commercial disposal facility would incorporate

engi neering controls to ensure protectiveness. Both are located in a climatic, denographic, and

hydr ogeol ogi ¢ setting which favors mnim zation of constituent mgration to human or environmental receptors.
Short-termrisks to the public and workers are slightly greater for the off-site disposal options due to the



increased risks of transportation accidents resulting in injuries or radiation exposure

For all of the Subunit C alternatives, hazardous substances (i.e., contaminated soil or debris) will remain
on site at levels which preclude unlinited use or unrestricted exposure. Therefore, in accordance with the
requi renents of CERCLA 121(c), all the Subunit C alternatives would require that a revi ew be conducted every
five years, after commencenent of renmediation to ensure that the alternative continues to provide adequate
protection of human heal th and the environment.

7.4.1 Alternative 2C - Denolition, Renoval, and On-Property D sposa

Capital Cost: $36. 3
&M Cost s:

During Renedi ation: $0

Post - Renredi at i on: $3.6 M
Present Wrth: $34.3 M
Years to | npl enent: 2

Alternative 2C invol ves the denolition of the Silos 1, 2, 3, and 4 structures and di sposal of the materials
fromthe renoval of the earthen berm decant sunp tank, process piping, and trenches. A ternative 2C further
addresses the excavati on of contam nated subsurface soils within the operable unit boundary and di sposal of
the debris generated as a result of inplenenting renedial actions for Subunits A and B. Contam nated
material woul d be placed in an above-grade di sposal vault at the FEMP site. Under A ternative 2C

approxi mately 34,956 n8 (45, 748 yd3) of material would be placed in an on-property above-grade di sposa

vaul t.

Denolition and Decontam nation of the Silo Structures

Before Silos 1, 2, 3, and 4 are denolished, |oose interior naterials and concrete would be renoved fromthe
silo surfaces. Concrete exhibiting highly elevated direct radiation | evels woul d be segregated from ot her
Subunit C waste and di spositioned as part of the selected remedy for Subunit A Silo denolition would
consi st of the systematic decontam nation, renoval, dismantling, and disposal of the Silos 1, 2, 3, and 4
dormes, walls, floor slabs and footers. Renoval would involve cutting each of the silo structures into
manageabl e pi eces after appropriate bracing has been installed. The denolition would begin wh the
dismantling of Silo 4, since this silo has never been used, making it an ideal full-scale nodel to test and
confirmdenolition methodologies with minimal risk of radiol ogical release to the environnment Based on

experi ence obtained through the dismantling of Silo 4, denmolition of Silos 1, 2, and 3 woul d proceed
according to the sequencing and procedures established during the renedial design and renedi al action phases.

Denmolition and Decontami nation of Qther Operable Unit 4 Structures

The existing RTS, Drum Handling Building pad, sunp lift station foundation, concrete pipe trench, and the
decant sump woul d al so be renmoved and decontaminated. It is estimated that approximately 790 m (2,600 ft) of
process piping in the process piping trenches would be cut into nanageabl e sections and disposed. It is
estinmated that 280 nB, (365 yd3 of concrete fromthe trench, decant sunp tank process piping, and existing
RTS woul d be disposed. Additionally, all facilities constructed and equi prent installed and used to

i mpl enent the selected alternatives for Subunit A and B woul d be di ssasenbl ed, decontami nated (if necessary),
and either recycled, reused, or disposed.

Non porous materials, such as steel fencing and structural steel, attaining the unrestricted use, free
release criteria defined in DOE Order 5400.5 woul d be released fromthe site as uncontam nated Material s not
attai ning these levels would be retained for disposal as contani nated waste consistent with the approved



Qperable Unit 3 Record of Decision
Remedi ati on of Soil

After the silos are denolished, the contam nated surface soils within the boundary of Cperable Unit 4 woul d
be excavated to attain proposed renediation |evels for each of the constituents of concern. After the silos
are denolished, the contaninated surface soils within the boundary of Cperable Unit 4 woul d be excavated to
attain proposed renmedi ation |evels, as described in Section 9.2.2 of this ROD, for each of the contam nants
of concern. Attainment of these |evels would be denonstrated applyi ng regul atory gui dance avail able at the
tine. The cleanup |levels are considered protective of the hypothetical expanded trespasser receptor. To
attain these goals, a mininmnumof 15 centinmeters.(cm [6 inches (in)] of soils across the entire operable unit
area woul d be excavated. Additional soils beneath the silos, decant sunp tank, concrete pipe trench, or

ot her | ocations below this depth would be renoved as necessy to attain these cl eanup goals.

Soils exhibiting highly elevated direct radiation levels (i.e., potentially contaninated soils beneath Silos
1 and 2) woul d be segregated fromother Subunit C wastes and di spositioned as part of the selected renedy for
Subunit A Fol |l owi ng excavation, the affected areas woul d be resunmed to original grade with the placenent of
cl ean backfill and seeded. The area would then be fenced and appropriate signs placed indicating no
trespassing and no hunting. Continued federal ownership with appropriate deed restrictions would be
inplenented to ensure that any future transfer of property would be consistent with CERCLA 120(h).

VWat er Treat ment

Wastewat er generated as a result of this renedial action, along with water renoved fromthe decant sunp tank
Silo 4 (if any), and any perched groundwater encountered during renedial activities would be collected
pretreated if necessary, and sent to the FEMP Advanced Wastewater Treatnent facility for treatnent prior to
di scharge to the Geat Mam R ver. |In accordance with the Anended Consent Agreenent, groundwater

remedi ation will be handl ed by Operable Unit 5. Cperable Unit 4 would only handl e the cleanup of perched
wat er encountered during renedial action activities.

Di sposal of Soil, Debris, and Rubble

The vol une of contam nated soil, rubble, and debris to be addressed under Qperable Unit 4 represents a snal
fraction (less than one percent) of the total volune of simlar wastes to be addressed under Qperable Units 5
and 3. Qperable Unit 3 is currently in the process of conducting a RI/FS which will include gaining

additional insight into the effectiveness of various decontam nation technol ogies on building naterials
Additionally, the Qperable Unit 3 RI/FS is evaluating the appropriate type and | ocation of disposal for
contanmi nated rubbl e and debris. The decision on the Qperable Unit 3 RI/FS is presently scheduled at a tune
whi ch coincides with the inplenentati on of renedial actions for Cperable Unit 4.

Contami nated soil and debris generated fromthe selected remedy for Qperable Unit 4 will be placed into
interimstorage, if necessary, and final disposition of that naterial will be determ ned as part of the
Record of Decision for Operable Units 5 and 3. Placing the Operable Unit 4 on-property disposal decision in
abeyance permts an integrated site-w de (FEMP) disposal approach for soil and debris. |n addition, Operable
Unit 4 would be able to take advantage of any applicable waste minimzation initiatives devel oped for soi

and debris by Operable Units 5 and 3 respectively.

I npl erent ation Tine and Costs

Approxi mately three nonths would be required for site preparation; 15 nonths would be required to denolish
and decontam nate the silo structures as well as the surface soil, bermsoils, subsurface soils, process

pi pi ng, and decant sunp tank. Denobilization activities would extend the duration of the alternative to two
years. During this time frane, the above-grade disposal facility would al so be constructed and capped
Capital costs for Alternative 2C are estinated to be 36.3 mllion dollars. Post-renediation O%M costs are
estimated to be 3.6 mllion dollars. The total present worth cost of this alternative is estinmated at 34.3
mllion dollars.



7.4.2 Alternative 3C. 1 - Denolition, Renoval, and Of-Site Disposal - NIS

Capi tal Cost: $83.6 M
O8M Cost s: $0
Present Wrth: $75.5 M
Years to | npl enent: 2

This alternative is identical to Alternative 2C, except that the on-property disposal, nonitoring, and
institutional controls have been replaced by packaging and off-site transportation of the material by rail or
truck to the NTS for disposal. Tbe off-site disposal option for Alternative 3C. 1 involves the packaging,

| oadi ng, and shipping of the material generated by this alternative to the NTS

I mpl enrent ation Tine and Costs

Remedi al actions for Alternative 3C. 1 could require about two years to conplete, including the transportation
of the packaged naterials to the NTS. Capital costs for Alternative 3C.1 are estinated to be 83.6 mllion
dollars. Due to the off-site disposal aspect of this alternative, there are no C&M costs anticipated. The

total present worth cost of this alternative is estinmated at 75.5 mllion dollars.

7.4.3 Alternative 3C.2 - Denolition, Renoval, and O f-Site D sposal (Permtted Conmercial Disposal Site)

Capital Cost: $48.6 M
O8M Cost s: $0
Present Worth: $44.0 M
Years to | npl ement: 2

This alternative is identical to Alternative 3C. 1, except that the off-site disposal at the NTS has been
replaced by the off-site disposal at a permtted comercial disposal site and the waste will not be packaged,
but rather it would be shipped in bulk. One such site is located near dive, Wah, approximately 3,058 km
(1,900 m) fromthe FEMP site. The facility has been permtted by the State of Wah to accept m xed

hazar dous waste and naturally occurring by-product materials such as those in Subunit C

Di sposal

Due to its relatively long distance fromthe FEVMP site, coordination with several states for transportation
of Subunit C wastes would be required. Additionally, an exenption from DOE O der 5280. 2A prohi biting

di sposal of DCE wastes at a conmmercial facility would be needed for the Qperable Unit 4 waste before it could
be transported to the disposal site.

I npl ement ati on Tine and Costs

Remedi al actions for Alternative 3C. 2 would require about two years to conplete, including the transportation
of the materials to a permtted commercial disposal site. Capital costs are estimated to be 48.6 mllion
dollars. Due to the off-site disposal option, no operation and nai ntenance (QO8&\) costs are anticipated for
Alternative 3C. 2. The total present worth cost of this alternative is estimated at 44.0 mllion dollars.

8.0 SUWARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

8.1 EVALUATI ON CRITER A

Specific legal requirements for renedial actions are specified under CERCLA Section 121. These requirenents



include protection of human health and the environment, conpliance with ARARs (unless a waiver is obtained),
a preference for pernmanent solutions which use treatnent as a principal element (to the maxi num extent
possi bl e), and cost-effectiveness. To deternm ne whether alternatives neet the requirenents, EPA has
identified nine criteria in the National Ol and Hazardous Substances Pol | ution Contingency Plan that nust be
eval uated for each alternative selected for detailed analysis. These criteria are as foll ows:

1. Overal |l protection of human health and the environment: Exam nes whether a renmedy woul d provide
adequate overall protection to human health and the environment in the short- and long-term Eval uates how
ri sks woul d be elimnated, reduced, or controlled through treatnent, engineering controls, or institutiona
controls included in the alternative.

2. Conpliance with ARARs: Addresses whether the alternative attains conpliance with federal and state
environnental |aws and requirenments, unless a waiver of an ARAR applies

3. Long-term effecti veness and permanence: Evaluates the permanence of the renedy, long term
effectiveness and |ikelihood that the renedy will be successful

4. Reduction of toxicity, nmobility, or volume through treatnent: Reviews the anticipated treatnment
technol ogi es to reduce the hazards of, prevent the novement of, or reduce the quantity of waste materials.

5. Short-termeffectiveness: Evaluates the ability of a renedy to achieve protection of workers, the
public, and the environnent during construction and inplementation of the remedial action.

6. Inpl emrentability: Examnes the practicality of carrying out a renedy, including the availability of
material s and services needed during inplenentation of the renedial action

7. Cost: Reviews both estinated capital and operation and mai nt enance costs of the renedy. Costs are
presented as present worth costs. "Present worth" is defined as the amount of noney that, if invested in the
first year of inplenmenting a renmedy and paid out as needed, would be sufficient to cover all costs associated
with the renedy over its planned life. Present worth costs allow renedi es that woul d occur over different
tinme periods to be conpared on an even basis.

8. State Acceptance: Evaluates the technical and adm nistrative i ssues and concerns that the State of
Chi o may have regardi ng each of the alternatives; and the State comments on ARARs or proposed use of waivers.

9. Community Acceptance: Evaluates the issues and concerns the public may have regardi ng each of the
alternatives, including which parts of the alternatives are supported or opposed

The first two criteria are considered threshold criteria and nust be net by the final renedial action
alternatives for Operable Unit 4 (unless a specific ARARis waived). The next five criteria are considered
primary balancing criteria and are considered together to identify significant tradeoffs that nmust be
addressed. The last two are considered nodifying criteria which are considered in final renedy sel ection
The alternatives conparison for each subunit is sumarized in Table 8-1

8.2 COVPARATI VE ANALYSI S OF ALTERNATI VES

The follow ng sections summari ze the information presented in Section 5.0 of the FS Report for Operable Unit
4 and rely upon the detailed analysis of alternatives presented in Section 4.0 of the sane report.

8.2.1 Analysis for Subunit A
8.2.1.1 Threshold Criteria

The analysis of the Subunit A alternatives against the threshold criteria of overall protection of human
health and the environment and conpliance with ARARs is summarized bel ow.

Overall Protection of Hunman Health and the Environment. As part of the FS, two potential future |and uses of



the FEMP were evaluated to assess the ability of the individual alternative to adequately protect human
health and the environnment. These |and uses consider potential exposures to contam nants rel eased during or
following the inplenentation of the alternatives and were evaluated for a range of viable receptors. These
scenarios included future | and use with and without the assunption of continued federal ownership. Wth
conti nued governnent ownership, the FEMP | and woul d not be available for residential or farnming use. Access
to the site would be limted by fencing and physical markers, it would be reasonable to assume that an
Operable Unit 4 expanded trespasser would visit the site occasionally.

It is also assunmed that the land surrounding the FEMP site woul d continue to be used for famly farns. For a
cl eanup renedy to be considered protective, it should not result in any unacceptable risks to an expanded
trespasser or an off-site farmer. The evaluation also considers the future possibility that the federa
governnent m ght not have control of the FEMP site. In that case, a farmm ght be established on the FEWMP
property. The renedial alternatives were evaluated as to what risks mght exist for a hypothetica
on-property farner if government control is no |longer present. The basis for and detailed results of these
eval uations are in Appendix D of the FS Report for Qperable Unit 4.



TABLE 8-1

COVPARI SON CF REMEDI AL ALTERNATI VES

SUBUNIT A - SILOS 1 AND 2 CONTENTS

Overal | Reduction of Tot al
Protection of Long- Term
Toxicity, Mbility Present
Human Heal th Conpl i ance with Ef f ecti veness and or vol une Short-Term
Alternative and Envi r onnment ARARs Per manence t hr ough
t r eat nent Ef fecti veness I npl emrentability Cost
OA - No Action Not Protective Does not conply Not effective or No
treat ment; H gh Easy -0-

with all ARARs per manent
t herefore, no

reduction
3A1/Vit - Renpval, Vitrification, Protective Conplies with Ef fecti ve and Reduces
toxicity, Medi um I nnovati ve $43. 7M
Of-Site D sposal - Nevada Test all ARARs nost reliable
nmobi lity, and t echnol ogy,
Site vol une Dfficult

3A. 1/ Cem - Renoval, Cenent

Stabilization, Of-Site D sposal - Protective Conplies with Ef fective and nost Reduces
mobi lity Medi um Reli abl e $73. 1M
Nevada Test Site all ARARs reliable t echnol ogy,
Difficult

1Assessnent of protectiveness adopts the use of continued federal government ownership and eval uates risk to
expanded trespasser and the off-property farner.

2Assunes substantive technical requirements for Chio disposal facility siting are net.

Bol d--Preferrred Remedi al Action Al ternative.

Shaded areas--Did not nmeet threshold criteria (Overall Protection or Conpliance with ARARs), therefore, not
conpar ed.

Protective--Risk is within the one in ten thousand to one mllion (104 to 106) EPA target risk range.

Worth



FI NAL
TABLE 8-1
( Cont i nued)
SUBUNIT B - SILO 3 CONTENTS
Overal l Reducti on of Tot al
Protecti on of Long- Term Toxicity, Mbility
Human Heal th Conpl i ance with Ef f ecti veness and or vol une Short-Term
Al ternative and envi ronment ARARs Per manence t hrough treat nent Ef fecti veness
0B - No-Action Not Protective Does not conply Not effective or No treatment;
with all ARARs per manent therefore, no

reduction

2B/Vit - Renoval, Vitrification, Protectivel Conplies with all Effective and
Reduces toxicity, Medi um I nnovati ve $28M

On- Property D sposal ARARs?2 reliable mobi lity, and

vol unme Moder at el y
D fficult

2B/ Cem - Renoval, Cenent

Stabilization, On-Property Protectivel Conplies with all Effective and Reduces

Di sposal ARARs?2 reliable mobility t echnol ogy,

Easy

3B.1/ Vit - Renoval, Protective Conplies with all Effective and nost
Reduces Medi um I nnovati ve $28M

Vitrification, Of-Site D sposal - ARARS reliable
mobi lity and t echnol ogy,

NTS vol ume Difficult

3B. 1/ Cem - Renoval, Cenent Protective Complies with all Effective and nost
Reduces Medi um Rel i abl e $36M

Stabilization, Of-Site D sposal - ARARs reliable
nmobility t echnol ogy,

FEMP- QARCD- 8

Pr esent
Wrth
Inpl enentability  Cost
H gh Easy - 0-
t echnol ogy,
Medi um Rel i abl e

Decenber

$37. 4M

1994



NTS Difficult

4B - Renoval and On- Property Protectivel Conplies with all Effective and No
treat nent; H gh Rel i abl e $22M
Di sposal ARARs? reliable
therefore, no t echnol ogy,
reduction Easy

1Assessnent of protectiveness adopts the use of continued federal government ownership and eval uates risk to
expanded trespasser and the off-property farner.

2 Assunes substantive technical requirenents for Chio disposal facility siting are net.

Bol d--Preferrred Rermedi al Action Alternative.

Shaded areas--Did not neet threshold criteria (Overall Protection or Conpliance with ARARsS), threfore, not
conpar ed.

Protective--Risk is within the one in ten thousand to one in a mllion USEPA target risk range.



FEMP- QARCD- 8

FI NAL
Decenber 1994
TABLE 8-1
(Conti nued)
SUBUNIT C - SILCS 1,2,3 and 4 STRUCTURES, SO LS, and DEBR S
Overal l Reducti on of Tot a
Protecti on of Long- Term Toxicity, Mbility Present
Human Heal th Conpl i ance Ef f ecti veness and or vol ume Short-Term Wrth
Al ternative and Envi ronment Per manence t hrough treat nent Ef f ecti veness I npl enentability Cost
0C - No Action Not Protective Does not conply with all Not effective or No treatment; H gh Easy -0-
ARARs per manent therefore, no
reduction
2C - Denolition, Renoval, Protectivel Conplies with all Ef fecti ve and No treatnent; Medi unm Reliable $34.3M
On-Site D sposal ARARs?2 reliable therefore, no t echnol ogy
reduction Easy

3C.1 - Denvolition, Renoval

Of-Site D sposal - Nevada Protective Conmplies with all Ef fecti ve and nost
No treatment; Medi um Rel i abl e $75. 5M

Test Site ARARs reliable
therefore, no t echnol ogy,

reduction Moder at el y
difficult

3C.2 - Denolition, Renoval, Protective Conplies with all Ef fecti ve and nost
No treatnent; Medi um Rel i abl e $44M

Of-Site Disposal - Pernitted ARARs reliable therefore, no t echnol ogy

Commercial Facility reduction Moder at el y

difficult

1Assessnent of protectiveness adopts the use of continued federal government ownership and eval uates risk to
expanded trespasser and the off-property farner
2 Assunes substantive technical requirenments for Chio disposal facility siting are net.



Bol d--Preferrred Remedi al Action Al ternative.

Shaded areas--Did not neet threshold criteria (Overall Protection or Conpliance with ARARs), threfore, not
conpar ed.

Protective--Risk is within the one in ten thousand to one in a mllion USEPA target risk range.



Al of the alternatives would provide protection of human health and the environment by elimnating,

reducing, or controlling risk through treatnent, engineering controls, or institutional controls. The
preferred alternative (3A 1/Vit) would provide for overall protection, because the Subunit A residues woul d
be treated and renoved to the NTS. The source of risks to the Qperable Unit 4 expanded trespasser and
off-site farmer would be elimnated, and in the event that the government |ost control of the FEMP site

there would be no risk from Subunit A residues to an on-property farmer. Overall protection at the NTS woul d
be mai nt ai ned because the vitrified residues resist |eaching and the NTS is |located in a sparsely popul at ed,
arid region, where depths to groundwater are at |least 235 m (771 ft) bel ow the surface

Conpl i ance with ARARs. CERCLA requires that remedi al actions achieve a standard or level of control that is
consistent with federal and state environmental |laws or state siting regul ations, which are termed applicable
or relevant and appropriate requirenents (ARARS). ARARs apply to all aspects of renedial action, including
the establishnent of cleanup |levels, the operation and perfornmance of treatment systens, and the design of

di sposal facilities. In addition to meeting ARARs, operations at DOE-owned facilities nmust be conducted
according to DCE Orders. Although DOE Orders are not promul gated standards, the technical requirenents my
be adapted if they cover areas not addressed by other laws, or if they inprove protection of human health and
the environnent because they are nore stringent than existing laws. Detailed discussion of conpliance with
ARARs is provided in Appendix F of the FS Report for Qperable Unit 4.

Wth the exception of Alternatives 2A/Vit, 2A/ Cem (see Section 11 for details) and the no action alternative,
all of the Subunit A alternatives would nmeet ARARs. Since the preferred alternative, Alternative 3A.1/Vit,
includes off-site disposal at NIS, there would be no | ong-term conpliance issues associated with the FEWMP
site. For exanple, off-site disposal would elimnate the need to denonstrate that drinking water MCLs are
attained for Subunit A residues. In the short-term the on-property renediation activities during renova
and treatnment woul d address the operational requirenments for airborne em ssions, soil pathways, and
penetrating radiation by engi neered controls.

For Alternative 3A . 1/Vit, the packaging and transportation of the treated waste would conply with the
requirenents for the protection of worker and public safety fromthe radiol ogi cal hazards (49 CFR 8171-177).
This alternative would al so conply with other off-site requirements, such as the waste acceptance criteria
specified by NTS, to neet their disposal requirements. The probability of an inadvertent intruder comng in
contact with the Subunit A residues at NTSis less than that for the FEMP site, based on the denographic
characteristics of both |ocations.

8.2.1.2 Primary Balancing Criteria

Those alternatives which satisfy the threshold criteria conparative analysis were carried forward to the
primary balancing criteria for further conparative analysis. Because Alternative QA (No Action) did not
satisfy either of the threshold criteria, and Alternatives 2A/ Vit and 2A/ Cem (see Section 11 for details) do
not satisfy conpliance with specific ARARs, these alternatives were not considered further in this analysis.

Long- Term Ef f ecti veness and Pernanence. Alternatives 3A 1/Vit and 3A 1/ Cem woul d ensure |long-term
protectiveness to hunman health and the environment because residual risks to viable receptors (off-site
farmer and expanded trespasser) would be less than a 10-6 increnental lifetine cancer risk, and no

non- car ci nogeni ¢ effects (hazard index |ess than 0.2) would be indicated for either receptor

Al alternatives involve the renoval and treatnment of Subunit A residues by either vitrification or cenent
stabilization. The preferred alternative would be nost effective based on the results of bench-scale
treatability studies conducted during the RI/FS (Feasibility Study Report for Qperable Unit 4, Appendix C on
the Subunit A materials which denonstrated that vitrification would be effective in reducing radon enmanadon
and in mnimzing the | eaching of constituents. Tests using cenent stabilization denonstrated that this
process woul d be effective in preventing the novenent of constituents fromthe stabilized form however

there was little or no reduction in radon emanation rates. The vitrified material is expected to have
greater durability over the long term

The characteristics (i.e., denographics, climte, geol ogy, groundwater |evel) of the NTS woul d provide for
greater certainty than FEMP on-properny di sposal over the long term that the treated residues woul d not



af fect human health and the environnent.

Reduction of Toxicity, Mbility, or Volume through Treatnent. Alternative 3A 1/Vit would use the
vitrification process to treat the Subunit A material. This technology would physically bind the
contaminants in a glass-like matrix which would significantly reduce contam nant nobility and materia
volume. Mbbility would be reduced because the contam nants woul d be bound in the matrix and the vol ume of
the treated naterial would be | ess than 50 percent of the untreated naterial volume. Vitrification would
al so destroy organic contamnants in the treated material. Al though nost contaminants in the treated
material would be incorporated into the vitrified product to reduce nobility over the long term sone
contam nants woul d be released during the vitrification process and nust be treated through an off-gas
treatnment system The naterial generated through the off-gas treatnment systemnay require stabilization to
limt subsequent contam nant nobility.

Alternative 3A 1/ Cemwoul d use the cenent stabilization process to treat contamnated naterial. This

technol ogy will physically and chemcally bind the constituents in a cenent-like matrix, so the nobility of
constituents via leaching fromthis treated material would be greatly reduced. However, organic constituents
woul d not be destroyed. The total volune of material would increase by approximately 150 percent as a result
of adding the cenent stabilizing and setting agents.

Alternative 3A. 1/ Vit is favored over Alternative 3A 1/ Cem because they woul d: reduce the toxicity of organic
comani nants; nore effectively reduce the radon emanation fromthe treated material; generate a treated form
whi ch has very good resistance to | eaching; and significantly reduce the volune of Subunit A materials

Short-Term Ef fectiveness. Alternatives 3A.1/Vit and 3A 1/ Cem the various renoval, treatnent, and di sposa
activities will result in increased short-termrisks for exposures (conpared to no action). The short-term
effectiveness of the material renmoval operations is expected to be the sane anong all alternatives for
Subunit A There is sone uncertainty associated with controlling and treating the off- gases generated by
the vitrification process. The on-property risks for 3A. 1/ Cemfromtransportation would be higher than
3A.1/Vit, because the increased volune of the treated material would increase the nunber of potential
transportati on accidents. Short-terminpacts at the NTS associated with the transportati on and of f -1 oadi ng
of the treated residues woul d be indistinguishable fromnormal operations.

In summary, Alternative 3A. 1/Cemis favored over Alternative 3A 1/Vit because of the uncertainty associated
with off-gas control and treatnent for the vitrificati on process.

Inplenentability. The renoval and treatment activities in Alternative 3A 1/ Cem coul d be inpl emented using
standard equi pnent, procedures, and readily avail able resources. Hydraulic renoval is a standard mining
technol ogy that is nornally reliable and uses readily avail abl e equi pnent. The cenent stabilization

t echnol ogy has been applied successfully at a nunmber of remedial sites. EPA considers cenent stabilization a
denonstrated treatnment technol ogy and has approved its use in the final renedy for many NPL sites. This

t echnol ogy has al so been applied at other sites that have radioactively contam nated waste. The cenent
stabilization process would require large quantities of cement, flyash, and blast furnace slag, which are
avai |l abl e.

Al though renoval and disposal are the same for Alternative 3A.1/Vit as for Alternative 3A. 1/ Cem the
vitrification process is nore difficult to inplenent than the cement stabilization process. The
vitrification process would require fewer chem cal reagents than the cement stabilization process, but |arger
amounts of energy (electricity). Vitrification would allow the re-processing of off-specification treated
materials conpared to cenent stabilization. However, the vitrification process equi pnment would be nore
conpl ex to construct and operate than that of the cenent stabilization process. There is limted experience
avail able for the types and quantities of the material fromthe silos and decant sunp tank on which to base
an assessnent of the likely performance of the vitrification technology. The vitrification technology is not
as widely avail able as the cenent stabilization technology. O f-gas treatnment is also an additiona
complexity with vitrification where delays could occur. However, operational experience is being gained as
part of the structured RI/FS treatability studies and planned vitrification pilot studies currently in
progress.



Alternatives 3A.1/Vit and 3A 1/ Ceminvolve off-site transportati on and disposal at the NTS. Wile
technically straightforward, off-site transportation would require coordination efforts with a nunber of
states located along the transportation route, as well as the State of Nevada. Denobnstrated conpliance with
the NTS waste acceptance criteria would be required prior to shipping the Subunit A materials. The
transportation of this material would also conply with the off-site acceptability amendnent to CERCLA' s

i mpl enenting regul ati ons, the National Contingency Plan [58 FR 49200 (Septenber 22, 1993)].

In summary, Alternative 3A 1/Cemwoul d be favored over Alternative 3A 1/Vit, based on relative overall
i npl enent ati on.

Cost. The estimated total present worth costs for the Subunit A alternatives are provided on Table 8-2, and
i nclude a breakdown of capital and operating and mai ntenance costs. The present worth cost of Alternative
3A.1/Cemis approxi mately 67 percent nmore expensive than Alternative 3A.1/Vit, prinmarily due to the

addi ti onal packaging, transportation, and disposal for the |arger volune of cenent-stabilized material.

8.2.1.3 Mdifying Criteria
St at e Accept ance

The State of Chio reviewed the preferred renedial alternative for Subunit A that was provided in the PP, and
concurs with the selection of Alternative 3A.1/Vit. A letter fromthe CEPA conditionally approving the FS
and PP for Cperable Unit 4 can be found in Appendi x E of this ROD.

Communi ty Accept ance

DCE solicited input fromthe community on the preferred renedial alternative for Subunit A that was provided
in the PP. Verbal commrents received during the public neeting indicated support of the chosen renedial
alternative. Witten coments received during the public coment period are addressed in the responsiveness
summary (see Appendix C).

8.2.1.4 Subunit A Conparative Anal ysis Sumary

Alternative 3A1/Vit is identified as the preferred alternative because it would result in the pernanent
treatnment and vol ume reduction of Subunit A materials and it is cost effective. It would provide overall
protection of human health and the environnent with fewer uncertainties over the long-term

8.2.2 SUBUNT B
8.2.2.1 Threshold Giteria

Subunit B alternatives would enploy the sane renoval, treatnent, and di sposal options as those for Subunit A
materials. Many of the factors considered and di scussed under the Subunit A analysis are identical for
Subunit B. Therefore, frequent references will be nmade to the infornation presented previously in Section
8.2.1. Only those factors unique to renediation of the Subunit B naterials will be enphasized. This
approach will be applied to the discussions under the primary balancing criteria as well.



TABLE 8-2
OPERABLE UNIT 4 REMEDI AL ALTERNATI VE COST SUMVARY (M LLION $)

OPERATI NG & MAI NTENANCE TOTAL
PRESENT
SHORT- TERM LONG TERM WORTH
(During Reredi ation) (Post Renedi ati on) COST
ALTERNATI VE CAPI TAL
Subunit A - Silos 1 and 2 Contents
QA - No Action 0 0 0 0
3A.1/Vit - Renoval, Vitrification, Of-Site D sposal - 38.3 11.7 0 43.7
Nevada Test Site
3A.1/Cem - Renobval, Cenent Stabilization, Of-Site 71.8 11. 7 0 73.1
Di sposal - Nevada Test Site
Subunit B - Silo 3 Contents
0B - No action 0 0 0 0
2B/ Vit - Reroval, Vitrification, On-Property Disposal 25.2 4.9 3.2 28
2B/ Cem - Renoval, Cenent Stabilization, On-Property 35.9 4.9 3.2 37.4
Di sposal
3B.1/Vit - Renoval, Vitrification, Of-Site D sposal - 26.8 4.9 0 28
Nevada Test Site
3B. 1/ Cem - Renpbval, Cenent Stabilization, Of-Site 36.8 4.1 0 36
Di sposal - Nevada Test Site
4B - Renoval, On-Property D sposal 21.8 1.1 3.2 22
Subunit C- Silos 1,2,3, and 4 Structures, Soils, and Debris
0C - No Action 0 0 0 0
2C - Denolition, Renmoval, On-Property D sposal 36.3 0 3.6 34.3
3C.1 - Denolition, Rermoval, Of-Site D sposal - Nevada 83.6 0 0 75.5

Test Site
48.7 0 0 44



3C.2 - Denolition, Rermoval, Of-Site D sposal - Pernitted
Commercial Facility

NOTES:

The accuracy of thew cost estinates are between +50% and - 30%

Estimates of capital and operations and mai ntenance costs are expressed in terms of total costs. The total
present worth costs are calculated fromthe total cost figures applying

a discount rate of 7 percent and an operating and mai ntenance period of 30 years.



The conpari son of the Subunit B alternatives against the threshold criteria of overall protection of hunman
heal th and the environnment and conpliance with ARARs is summari zed bel ow.

Overall Protection of Hurman Health and the Environment. As discussed in Section 8.2.1.1, this evaluation
assunes that the federal government would continue to own the FEMP site. For a cleanup remedy to be
considered protective, it should not result in any unacceptable risks to an expanded trespasser or an
off-site farner.

Al alternatives, with the exception of the no-action alternative (OB), would provide overall protection of
human health and the environnent. These alternatives will elininate, reduce, or control the health or
envirommental risks resulting fromconstituents in Subunit B materials. Except for Alternative 4B, the
alternatives would linmit exposure to contaninants by renmoving the naterial, treating the material by either
vitrification or cenent stabilization. The treated material is disposed in an on-property above grade

di sposal vault for Alternative 2B or off-site at NIS for Alternative 3B.1. Alternative 4B s protection is
based on renoval and disposal in an on-property above-grade vault and institutional controls. Al
alternatives would attain long-termeffectiveness.

In summary, Alternatives 3B.1/Vit and 3B. 1/ Cem woul d provide overall protection to the expanded trespasser
and of f-site farner because they would renmove the Subunit B residues fromthe FEMP site.

Conmp]iance with ARARs. Wth the exception of the no-action alternative, Subunit B alternatives would conply

with all pertinent ARARs. Under the no-action alternative, Silo 3 would eventually fail, resulting in the
rel ease of cold netal oxides to the environnent. This scenario would likely result in radiological rel eases
to the air, soil, groundwater, and surface water (via stormwater runoff. For exanple, fate and transport

nodeling for this scenario indicates that the safe drinking water limts (MCLs in 40 CFR 8§8141) woul d be
exceeded for uranium and gross al pha and beta radiation.

For those alternatives that include on-property disposal, an Alternative 4B is the |east favorable on-
property alternative because the material is not treated.

In sumrary, Alternatives 2B/Vit, 2B/Cem 3B.1/Vit, 3B.1/Cem and 4B, would neet all pertinent ARARS. Because
the uncertainly associated with denonstrating that the FEMP on-property di sposal vault would provide for the
long-termprotection of inadvertent intruders, Alternatives 3B.1/Vit and 3B. 1/ Cemare favored over 2B/ Vit,
2B/ Cem and 4B.

8.2.2.2 Primary Balancing Criteria

Those alternatives that satisfy the threshold criteria conparative analysis were carried forward to the
primary balancing criteria conparative anal ysis. Because Alternative OB (No Action) did not satisfy either
of the threshold criteria, it is not considered further in this analysis.

Long- Term Ef fecti veness and Pernmanence. Al Subunit B alternatives would ensure |l ong-term protectiveness to
human health and the environnent. For all alternatives, projected FEMP site residual risks to viable
receptors (off-site farnmer and expanded trespasser) would be | ess than 10-6 increnental |ifetine cancer risk,
and no non-carci nogeni c effects (hazard index |ess than 0.2) would be indicated for either receptor.

The characteristics of the treated residue form (vitrification or cement stabilization) and the di sposal
options (on-property or off-site at NTS) are simlar to those discussed under |ong-term effectiveness for
Subunit A materials. Long-termenvironnental inpacts are also the sane as those considered for Subunit A

In summary, Alternatives 3B.1/Vit and 3B. 1/ Cem provide a greater degree of long-termeffectiveness than
Alternatives 2B/ Vit, 2B/ Cem and 4B.

Reduction of Toxicity, Mbility, or Volume through Treatnent. Alternatives 2B/Vit and 3B.1/Vit woul d use the
vitrification process to treat the Subunit B material. This technol ogy would physically bind the
contaminants in a glass-like matrix, which would significantly reduce contam nant nobility and materi al
volume. Mbbility would be reduced since the contam nants woul d be bound in the matrix and the vol ume of the



treated nmaterial would be approxinmately 62 percent of the untreated material vol une.

Alternatives 2B/ Cem and 3B. 1/ Cem woul d use the cenent stabilization process to treat the Subunit B nmaterial.
This technol ogy will physically and chemcally bind the constituents in a cenent-like matrix, so the nobility
of constituents (via leaching from) in this treated naterial would be greatly reduced. However, the total

volume of material will increase by 55 percent as a result of adding the cement stabilizing and setting
agents.
Alternative 4B does not reduce toxicity, nmobility, or volune because it does not include the treatnent. In

sunmary, Alternatives 2B/Vit and 3B.1/Vit are favored over Al ternatives 2B/ Cem 3B.1/Cem and 4B because they
woul d generate a treated formwhich has very good resistance to | eaching and woul d significantly reduce the
vol ume of the Subunit B naterials.

Short-Term Ef fecti veness. For the Subunit B action alternatives, the various renoval, treatnment, and

di sposal activities would result in increased short-termrisks (conmpared to no action). The short-term
effectiveness of renobval operations is expected to be the sane anong all alternatives for Subunit B. There
is sone degree of uncertainty associated with controlling and treating the off-gases generated by the
vitrification process.

The increased risks due to off-site transportation of the treated residues to NTS and the short-term
envi ronnental inpacts associated with renoval, treatnent, and disposal are simlar to those described in
Section 8.2.1.2. Alternative 4B provides the highest short-termeffectiveness because no treatnent is
provi ded.

In summary, Alternative 4B is the favored alternative, and Alternatives 2B/ Cem and 3B. 1/ Cem are favored over
Alternatives 2B/ Vit and 3B. 1/ Vit because of the uncertainty associated with off-gas control and treatnent for
the vitrification process.

Inpl enentability. The renoval and treatment activities for all Subunit B action alternatives could be

inmpl enented with standard equi prent, procedures, and readily avail able resources. Pneumatic renmoval woul d be
enpl oyed for the Subunit B materials and it is a standard technology that is typically reliable and uses
readily avail able equipnent. Al other aspects of inplementing the action alternatives for Subunit B are
identical to those discussed for Subunit A under the inplenentability criterion in Section 8.2.1.2.

In sunmary, Altemative 4B would be favored and Alternatives 2B/ Vit and 3B.1/Vit would be the | east favored,
based on relative overall inplementability.

Cost. The estinated total present worth costs for Subunit B Alternatives are provided in Table 8-2 and
i nclude a breakdown of capital and operating and mai nt enance costs.

Alternative 4B is the | east expensive action altemative. The present worth costs of Alternatives 2B/ Vit and
3B.1/Vit are approxi nately the sane, and are about 6 nmillion dollars higher than that of Aternative 4B.
This is due to the treatment conponent of those alternatives not included in Alternative 4B. Alternatives
3B. 1/ Cem and 2B/ Cem are approxi mately 30 percent and 34 percent nore expensive, respectively, than
Alternatives 3B.1/Vit and 2B/ Vit, respectively. Aternative 3B.1/Cemis nore expensive than A ternative
3B.1/Vit primarily due to the additional packaging, transportation, and disposal of the |larger volume of
cement-stabilized material .

8.2.2.3 Mdifying Criteria

St at e Accept ance

The State of Chio reviewed the preferred renedial alternative for Subunit B that wss provided in the Proposed
Plan, and concurs with the selection of alternative 3B.1/Vit. A letter fromthe OEPA conditionally approving

the FS and PP for Operable Unit 4 can be found in Appendi x E of this ROD.

Conmmuni ty Accept ance



DCE solicited input fromthe community on the preferred renedial alternative for Subunit B that was provided
in the Proposed Plan. Verbal coments received during the public nmeeting indicated support of the chosen
remedial alternative. Witten coments received during the public comrent period are addressed in the
responsi veness sumrary (see Appendix C).

8.2.2.4 Subunit B Conparative Anal ysis Sumary

Alternative 3B.1/Vit is the preferred alternative because it is cost-effective and would result in the
permanent treatnent and vol ume reduction of Subunit B naterials. Alternative 3B.1/Vit would provi de overall
protection of human health and the environnent with fewer uncertainties over the long-term

8.2.3 Subunit C
8.2.3.1 Threshold Giteria

The analysis of the Subunit C alternatives against the threshold criteria of overall protection of human
health and the environnment, and conpliance with ARARs is sumarized bel ow.

Overall Protection of Hunman Health and the Environment. Alternative OC would not provide adequate protection
of human health and the environment. As discussed in Section 8.2.1.1, evaluations were conducted for future
land uses with and w thout continued federal ownership. For a cleanup renedy to be considered protective, it
woul d not result in any unacceptable risks to an expanded trespasser or an off-site farner under the future
land use with continued federal ownership scenario, or an on-property farner under the future | and use

wi t hout continued federal ownership.

Al of the action alternatives (Alternatives 2C, 3C. 1, and 3C. 2) would limt exposure to constituents by
decont ami nati ng, denolishing, and renoving the material to either an on-property above-grade di sposal
facility or off-site disposal facility, and then excavating contam nated soils and placing clean fill over
resi dual contami nated subsurface soils. Section 9.2 presents and di scusses the soil cleanup levels, all of
whi ch woul d be protective to the expanded trespasser and off-site resident over the long term Short-term
ri sks woul d be higher for off-site disposal due to the increased risk of transportation accidents.

The basic difference anong the action alternatives is the disposal option. On-property disposal (Aternative
2C) woul d be in an above-grade disposal facility. Of-site disposal options include NTS (Alternative 3C 1)
and a permtted commercial disposal site (Alternative 3C 2).

The on-property, above-grade disposal facility would be designed for a 1,000 year life with no active
mai nt enance. Fate and transport nodeling using conservative assunptions concludes that protectiveness would
be mai ntai ned over the long term

NTS and the permtted comrercial disposal facility would incorporate engineering controls to ensure
protectiveness. Both are located in a clinmatic, denographic, and hydrogeol ogi ¢ setting which favors
m nim zation of constituent migration to human or environnental receptors.

In summary, Alternatives 3C.1 and 3C. 2 woul d provide overall protectiveness because they woul d renove the
Subunit C excavated soils and debris fromthe FEMP site.

Conpl i ance with ARARs. All alternatives, other than Alternative OC (No Action) would neet all pertinent
ARARs. Under the no-action alternative, it would be likely that constituents would continue to be rel eased
to the air, groundwater, and surface water. There would also be a risk for direct contact w th contam nated
soi|l and exposure to direct radiation.

For Alternative 2C, an exenption to Chio Adm nistrative Code (QAC) rule 3745-27-07(B)(5) may be granted on
the basis of neeting certain technical requirements. Supporting technical data for the proposed | ocation of
the disposal facility on the FEMP site nmust be devel oped to satisfy the requirenents of QAC rul e

3745-2747(B) (5).



In summary, Alternatives 3C. 1, and 3C. 2 woul d neet all pertinent ARARs. Alternative 2C would require a
wai ver of QAC rul e 3745-27-07(B)(5) based on denonstration that it would meet certain technical requirenents.

8.2.3.2 Primary Balancing Criteria

Those alternatives that satisfy the threshold criteria of conpliance with ARARs and overall protection of
human health and environment were carried forward to the primary bal ancing criteria conparative anal ysis.
Because Alternative OC (No Action) did not satisfy either of the threshold criteria, it is the only
alternative not considered further in this analysis.

Long- Term Ef fecti veness and Pernmanence. Al Subunit C alternatives would ensure | ong-term protectiveness to
human health and the environnent. For all alternatives, projected FEMP site residual risks to viable
receptors (off-ilte farmer and expanded trespasser) would be |l ess than 10-6 increnental lifetime cancer risk
and no non-carcinogeni c effects (hazard index less than 0.2) would be indicated for either receptor.

Al t hough residual contamination would remain in the Operable Unit 4 Study Area, the level of risk fromthe
contam nated soil would be controlled by excavating soil that exceeds proposed cl eanup |evels, by placing
clean soil over the excavated areas, and by providing appropriate access controls and deed restrictions.

Alternative 2C woul d enpl oy an on-property disposal facility designed to mninze | eachate generation from
water infiltration and contact with contami nated soil and debris. Fate and transport nodeling using
conservative assunptions denonstrates that both risk- and ARAR based protective | evels woul d be maintained
for the Geat Mam Aquifer over the long term

Alternatives 3C.1 (NTS) and 3C. 2 (permtted comercial disposal facility) would provide long-term
protectiveness because the residual soils and debris would be renoved fromthe FEMP site.

Fol | owi ng conpl etion of renedial operations, inpacted areas would be restored; |ong-term environnental
inmpacts are expected to be minor. Alternative 2C would result in pernmanent comm tnment of approxinmately 4.7
hectares (11.6 acres) of land for the disposal facility.

In summary, Alternatives 3C.1 and 3C.2 would provide a greater degree of |ong-termeffectiveness than
Al ternative 2C

Reduction of Toxicity, Mbility, or Volume through Treatnent. Alternatives 2C, 3C. 1, and 3C.2 will isolate
the material fromthe environment by containnent. Treatment of the contami nated silo structures, berm
material, or soils is not included in any of the alternatives, so no reduction in toxicity, mobility, or
vol ume woul d be achi eved.

Short-Term Effectiveness. For all alternatives, the various denolition and renoval activities would result
in increased short-term exposures conpared to no action. Alternatives 3C.1 and 3C. 2 woul d pose additi onal
risks to the public and workers associated with off-site shipment to the NTS or the permtted commerci al

di sposal facility.

During the inplenentation of any of the action alternatives, the general public is not likely to be exposed
to contam nants because of the distance fromthe work area, the very |low |l evels of contam nation, and the

nmet hods proposed to control em ssion dust during denolition and excavation. Potential short-term
environnental inpacts resulting fromthe inplenentation of Alternatives 2C, 3C. 1, and 3C. 2 include generation
of fugitive dust, increased sedinent in surface runoff, and disturbance and/or displacenment of wildlife as a
result of noise, dust, and hunman activity. Engineering controls would be used to mninize these potential
short-termi npacts.

In sunmary, Alternative 2Cis favored over Alternatives 3C.1 and 3C.2. The short-termrisks to the public
and workers for constructing the on-property disposal facility would offset the increased risks to the public
and workers associated with off-site transportation of the contam nated soils and debris.

Inpl emrentability. Alternatives 2C, 3C. 1, and 3C. 2 would all enploy the sane decontamnination, demolition, and
excavation operations. Wth the exception of the renpotely controlled operations proposed for decontaninating



Silos 1, 2, and 3, all operations are standard construction activities which would be easily inplenented.
The renote silo decontami nation operations would be used on the uncontamnated Silo 4 first to main inproved
worker familiarity with the operation processes and identify any potential operational difficulties.

Alternative 2C invol ves on-propaty disposal facility construction, which would enploy standard construction
services and naterials. The off-site disposal alternatives (3C. 1 and 3C. 2) would invol ve standard
transportati on practices for radioactive naterials. Alternatives 3C.1 and 3C. 2 woul d be nore
admnistratively difficult to inplenent than Alternative 2C due to the coordi nation required with those
states through whi ch shipment would pass to the off-site locations. Additional efforts would be required to
ensure that the Subunit C naterials conplied with criteria established by either the NTS or the pernitted
comrerci al disposal facility. Aternative 2C would require coordination with the State of Chio to ensure
that all technical requirements for the on-property disposal facility were net.

In sumrary, Alternative 2Cis favored over Alternatives 3C.1 and 3C. 2 based on rel ative overall
inplenentability.

Cost. The estinated total present worth costs for Subunit C alternatives are provided in Table 8-2, and
include a breakdown of capital and operating and nai nt enance cost.

Al ternative 2C, which includes an on-property disposal, is the | east expensive action alternative.
Transportation to the NTS (Alternative 3C.1) or to a permtted comrercial disposal facility (Alternative

3C. 2) are both nore expensive than constructing an on-property vault. However, the overall cost of disposal
at a permtted comercial disposal facility is anticipated to be approxinmately 60 percent |ower than the cost
of disposal at a DOE-owned facility. This is prinarily due to the packaging requirenents of the DCE- owned
facility. Tbe comercial disposal facility accepts bul k shipnent of naterial.

8.2.3.3 Mdifying Criteria
St at e Accept ance

The State of Chio reviewed the preferred renedial alternative for Subunit C that was provided in the Proposed
Pl an, and concurs with the decision that the final disposition of the Subunit C contaninated soil and debris
woul d be placed in abeyance to take full advantage of planned and in progress waste mnimzation treatnent
processes. Tbe contam nated soil and debris would either be processed through the selected Qperable Unit 5
and Qperable Unit 3 remedy identified by the respective Operable Unit 5 and Operable Unit 3 ROD or placed in
interimstorage to await the finalization of the disposal decisions for soils and debris under Operable Unit
5 and Qperable Unit 3. For the sole purpose of evaluating the performance of an overall preferred renedi al
alternative for Cperable Unit 4, the State of Chio concurs with the identification of Alternative 2C as the
preferred alternative for Subunit C

Communi ty Accept ance

DCE solicited input fromthe community on the preferred renedial alternative for Subunit C that was provided
in the Proposed Plan. Verbal coments received during the public meeting indicated support of the chosen
remedi al alternative. Witten comments received during the public comment period are addressed in the
responsi veness sunmary (see Appendi x C).

8.2.3.4 Subunit C Conparative Anal ysis Sumary

Alternatives 2C and 3C. 2 are relatively equal, as both would be cost-effective, and woul d provi de overall
protection of human health and the environment both in the short-termand the long-term For eval uation
purposes only, Alternative 2C has been identified as the preferred alternative for Subunit C. The decision
regarding the final disposition of the OQperable Unit 4 Subunit C contam nated soil and debris would be placed
in abeyance to take full advantage of planned and in progress waste mininization treatment processes. The
contanminated soil and debris would either be processed through the selected Operable Unit 5 and Operable Unit
3 renedy identified by the respective Operable Unit 5 and Operable Unit 3 ROD or placed in interimstorage to
await the finalization of the disposal decisions for soils and debris under Operable Unit 5 and Operable Unit



3.
9.0 SELECTED REMEDY

On the basis of the evaluation of final alternatives, the selected renmedy to be used at Operable Unit 4 at
the FEMP is a conpilation of the selected alternatives fromeach subunit; i.e., Alternatives 3A1/Vit -
Removal , Vitrification, and Of-site Disposal - NTIS, 3B.1/Vit - Renoval, Vitrification, and Of-site D sposa
- NTS; and 2C - Denolition, Renoval and On-Property Disposal. The selected renedy will satisfy the

requi renents of both CERCLA and NEPA for the protection of human health and the environnment; will conply with
all regulatory requirenents; will be cost-effective; will utilize pernmanent solutions to the naxi num extent
practicable; and will utilize treatnent as a principal elenment of the response. The discussions presented
here are based on the information used for detailed analysis of alternatives during the FS for Operable Unit
4. Actual nethods used during the inplenmentation of the remedy will be determ ned during detail ed

engi neering design described in the remedial design and may differ fromthe descriptions provided bel ow

9.1 KEY COVPONENT' S
The naj or conponents of the selected remedy consist of the follow ng:

! Renmoval of the contents of Silos 1, 2, and 3 (K-65 residues and cold netal oxides) and
t he decant sunp tank sl udge.

Vitrification (glassification) to stabilize the residues and sludges renmoved fromthe
silos and decant sunp tant.

Of-site shipnent for disposal at the NTS of the vitrified contents of Silos 1, 2, 3,
and the decant sunp tank.

Denmolition of Silos 14 and decontam nation of the gross and | oose contam nation, to the
extent practicable, of the concrete rubble, piping, and other generated construction
debri s.

Removal of the earthen berns and excavation of contam nated soils within the boundary of
Qperable Unit 4, to achieve proposed renediation levels. Placenent of clean backfil
followi ng excavation (i.e. structure, foundati ons or |arge excavati ons which affect

| ocal topography).

Segregation of non-contaninated soils, dermolition of the vitrification treatment unit
and associated facilities after use. Decontam nation or recycling of debris prior to
di sposition.

On-property interimstorage of excavated contam nated soils and remai ni ng contam nat ed
debris in a manner consistent with the approved Work Plan for Renoval Action 17
(i mproved storage of soil and debris).

Conti nued access controls and mai ntenance, and nmonitoring of the stored wastes
inventories.

Institutional controls of the Operable Unit 4 area such as deed and | and use
restrictions.

Potential additional treatnent of stored Qperable Unit 4 soil and debris using Qperable
Unit 3 and 5 waste treatnment systens.

Pumpi ng and treatnent of any contam nated perched groundwater encountered during
remedi al activities.

Di sposal of remaining Operable Unit 4 contam nated soils and debris consistent with the



sel ected renedies for Qperable Units 5 and 3, respectively.
9.1.1 Renoval of Silo 1, 2 and 3, and Decant Sunp Tank Contents

The K-65 residues in Silos 1 and 2, the cold metal oxides in Silo 3, and the sludge in the decant sunp tank
will be renoved. Approximately 6,796 nB (8,890 yd3) of K-65 residues fromSilos 1 and 2, 3,785 L (1, 000
gal l ons) of sludge fromthe decant sunp, and 3,890 nB (5,088 yd3) of cold netal oxides fromSilo 3 will be
renmoved. The silos and the decant sunp will be equipped with an off-gas treatnent systen(s) designed to
handl e radon em ssions generated during renoval .

9.1.2 Vitrification of Silo 1, 2 and 3, and Decant Sunp Tank Contents

The maj or treatment conponent of the selected remedy consists of a vitrification systemto stabilize the
wastes fromSilos 1, 2, and 3 and the decant sunp tank. The wastes removed fromthe silos and the decant
sunp will be transferred to a vitrification processing facility which will be constructed on site. The
wastes will be thickened as necessary for vitrification and then mxed with glass form ng agents and pl aced
into avitrification nelter. The vitrification process will convert the contents of the silos and the decant
sunp into a very durable glass formwhich is extrenely resistant to the effects of tinme and weather. The
process will destroy organic contamnants and the vitrified waste formwll significantly reduce both the
tendency of the waste to | each contaminants into the environnment and the em ssion rate of radon gas. The
direct radiation associated with the treated residues will renain relatively unchanged fromthe untreated
formof the wastes. Of gases produced as a result of the high operating tenperatures of the vitrification
melter will be routed through an of f-gas treatnment system designed to renove solid particles and treat
gaseous eni ssions such as radon. Treatability studies, conducted on a snmall scale as part of the RI/FS,
indicate that the volume of vitrified material requiring disposal can be reduced by as nmuch as 50 percent of
the volune of untreated material renoved fromthe silos and the decant sunp.

9.1.3 Of-Site Shiprment and Disposal of Treated Material

Approxi mately 2,770 nB (3,623 yd3) of vitrified naterial fromSilo 1 and 2 and the decant sunp, along with
approximately 1,471 n8 (1,923 yd3) of vitrified material fromSilo 3, will be packaged and transported to
the NTS for disposal.

The NTS is a DOE owned and operated disposal site |ocated near Las Vegas, Nevada. The treated material wll
either be transported by rail to a destination near to or north of Las Vegas, Nevada or directly to the NTS
by truck. If by rail, the waste containers carrying the treated material will be required to be transferred
to trucks for transportation over roads to the NTS.

The NTS is | ocated approxi mately 3,219 kilometers (kn) [2,000 mles (m)] fromthe FEMP. The FEMP has an
approved NTS waste shipnment and certification program for |owlevel radioactive wastes, that is periodically
audited by the NTS. Technical oversight of the waste nanagenent activities at the NTS is provided by the
State of Nevada. This existing waste shipnent disposal programwi |l be nodified and anended to i ndude the
shi pnent and di sposal of treated Operable Unit 4 wastes.

Al off-site shipments will conply with the DOT regul ations found in 49 CFR Parts 171 - 178 pertaining to
transportati on of hazardous and radi oactive materials. Additionally, all the NTS waste acceptance
requirenents will be satisfied. The off-site transport of materials would al so conply with the off-site
acceptability requirenments under CERCLA

The remedy specifies off-site disposal of vitrified contents of Silos 1, 2 and 3 at the NTS. At the tine of
the signing of this ROD, the Department of Energy - Nevada Qperations Office (DOE-NV) is in the process of
preparing a Sitew de Environmental |npact Statement (El'S) under NEPA for the NTS. Shipnments of waste
generated fromthe cleanup of Qperable Unit 4 are not proposed to begin until after the expected conpletion
of the NTS site-wi de ElS.

9.1.4 Denolition and Decontam nation of Structures



Denolition of the silo structures will proceed with the systematic renoval and dismantling of the Silos 1, 2,
3, and 4 dones, walls, floor slabs and footers. After renoval of the silo contents and before Silos 1, 2, 3,
and 4 are denolished, |oose interior residues and | oose concrete will be renoved fromthe surfaces of the
silos and transferred to the vitrification facility to be vitrified. Al so, contami nated concrete from Silos
1 and 2, which exhibit highly elevated direct radiation fields, will be separated fromthe other Operable
Unit 4 concrete and construction debris and prepared for processing in the vitrification facility.

Cont anmi nat ed pi pi ng, steel fencing, and other non-porous materials will be decontaminated to facilitate
segregation for possible unrestricted release or disposal in a permtted commercial landfill. Only
non-porous materials attaining the unrestricted use, free release criteria defined in DOE Order 5400.5 or any
subsequent DCE order or amendment or final pronul gated regul ation addressing free release, will be rel eased
fromthe site as uncont ani nat ed.

9.1.5 Denolition and Decontami nation of Gher Cperable Unit 4 Structures

The existing RTS, Drum Handling Building pad, sunp lift station foundation, concrete pipe trench, and decant
sunp tank will be renoved and decontam nated. Additionally, all vitrification facilities constructed and

equi pnent installed and used for the inplenentation of this renedy will be di sassenbl ed, decontam nated (if
necessary), and dispositioned. Conventional decontam nation and decomm ssion techni ques and equi prent woul d
be enpl oyed for these facilities. Uncontam nated materials attaining the unrestricted use, free rel ease
criteria defined in DOE Order 5400.5 will be released fromthe site for unrestricted use or for disposal in a
comrercial landfill.

9.1.6 Disposition of Denolished Structures and Debris

The sel ected renmedy as defined under Alternative 2C specifies on-property disposal for Qperable Unit 4
contam nated rubble and debris. However, this final action will be held in abeyance until a decision is
reached in the Qperable Unit 3 ROD for the final treatment and di sposal of rubble and debris. The final
deci sion on di sposal of rubble and debris, generated fromthe denolition of the Qperable Unit 4 silos and
other facilities, will be determned as part of the ROD for Operable Unit 3. The Operable Unit 4 waste will
be managed consistent with the disposal remedy put forth in the Cperable Unit 3 ROD for contaninated rubble
and debris. In the unlikely event unforeseen circunstances preclude the integration of Operable Unit 4
rubble and debris into the Operable Unit 3 treatment and di sposal decision, the disposal decision for
Qperable Unit 4 rubble and debris will be docunmented in a ROD anendnent for Qperable Unit 4 in accordance
with Section 117(c) of CERCLA and EPA gui dance. The RCD anendnent will provide the public and the EPA
further opportunity to review and comment on the on-property di sposal option for OQperable Unit 4 rubble and
debris. A ROD anendnent to the Qperable Unit 4 ROD will not be necessary in the event the Qperable Unit 3
remedy for rubble and debris can be feasibly inplemented by Qperable Unit 4.

Hol di ng action on the Operable Unit 4 on-property di sposal decision in abeyance fosters an integrated
site-w de di sposal programfor rubble and debris. The volune of rubble and debris to be generated from
Qperable Unit 4 is anticipated to be | ess than 1 percent of the vol une expected to be generated site wide.
The | argest volunme of rubble and debris fromthe site will be generated from Qperable Unit 3, making it nore
appropriate to fully develop the on-property disposal option for rubble and debris through the Operable Unit
3 ROD. Additionally, Qperable Unit 4 will be able to take advantage of any avail abl e waste minim zation
initiatives devel oped for rubble and debris which are identified in the Operable Unit 3 ROD.

Demolition and renoval of Qperable Unit 4 structures and facilities will proceed as descri bed above.

Operable Unit 4 rubble and debris will be dispositioned according to the selected renedy identified in the
Qperable Unit 3 ROD. Rubble and debris generated prior to finalization of the Qperable Unit 3 ROD will be
placed in interimstorage to await finalization of the disposal decision for rubble and debris under Qperable
Unit 3. The design and nmanagenent of interimstorage facilities will be consistent with the approved Wrk

Pl an for FEMP Renoval Action No. 17 - Inproved Storage of Soil and Debris.

9.1.7 Soil Renoval

After the silos are denolished, the surface and subsurface soils within the boundary of Operable Unit 4 will
be excavated to attain required renediation |evels for each of the constituents of concern. These soil



remedi ation levels are considered prelimnary until final soil renediation | evels can be established through
the Operable Unit 5 ROD. As indicated earlier, Qperable Unit 5 has site-wide responsibility for soil

cl eanup. Also, the anticipated volune of soil to be removed from Qperable Unit 4 will be less than 1 percent
of the anticipated volunme of soil to be renediated for the entire site. The surface and subsurface soils
within Qperable Unit 4 will be excavated to achieve the prelimnary renmedi ation | evels presented and

di scussed in Section 9.2. These Qperable Unit 4 soil remedial |evels are based upon infornation avail abl e at
the time of preparation of this ROD, fromthe Cperable Unit 5 RI/FS. In the event that the Operable Unit 5
ROD determines that |ower soil renediation levels are required, further renedial action will be conducted on
the Operable Unit 4 residual soils to achieve the lower renediation |levels for those COCs which are affected.

Soils exhibiting el evated direct radiation levels (i.e., potentially contam nated soils beneath Silos 1 and
2) will be segregated fromother soils and transported to the vitrification facility for processing.

Fol | owi ng excavation, the affected areas will be returned to original grade with the placenment of clean
backfill and revegetated to control erosion.

9.1.8 Soil D sposition

The sel ected renmedy as defined under Alternative 2C specifies on-property disposal for Qperable Unit 4
contam nated soils. However, this final action will be held in abeyance until a site-w de decision is
reached in the Operable Unit 5 ROD for the final disposal of contaminated soils. The final decision on

di sposal of contam nated soils generated from Operable Unit 4 will be determ ned as part of the Record of
Deci sion for Cperable Unit 5. The Qperable Unit 4 soils will be nanaged consistent with the di sposal renedy
put forth in the Operable Unit 5 ROD for contaminated soils. In the event unforeseen circunstances preclude
the integration of Qperable Unit 4 contam nated soils into the Operable Unit 5 disposal decision, the final
di sposal decision for Qperable Unit 4 contam nated soils will be docunented in a ROD anmendnent for Qperabl e
Unit 4 in accordance with Section 117(c) of CERCLA and EPA gui dance. The ROD amendrment will provide the
public and the EPA further opportunity to review and comment on the final disposal option for Operable Unit 4
contam nated soils. A ROD amendnent to the Cperable Unit 4 ROD will not be necessary in the event the
Qperable Unit 5 remedy for contam nated soils can be feasibly inplenented by Operable Unit 4.

Hol ding the Operable Unit 4 final disposal decision in abeyance fosters an integrated site-w de di sposal
approach for contam nated soils. The |argest volunme of contaminated soils fromthe site will be generated
within Qoerable Unit 5 nmking it nore appropriate to fully develop the final disposal option for

contam nated soil tbhrough the Qperable Unit 5 ROD. Additionally, Operable Unit 4 will be able to take
advant age of any applicable waste mnimzation initiatives devel oped for contam nated soils under the
Operable Unit 5 ROD.

Excavati on and renoval of Qperable Unit 4 contaninated soils will proceed as described above. Qperable Unit
4 contaminated soils will be disposed in accordance with the selected renedy identified in the Qperable Unit
5 ROD for soils. Contaninated soils generated prior to finalization of the Operable Unit 5 ROD will be
placed in interimstorage to await finalization of the disposal decision for contam nated soils under
Qperable Unit 5. The design and nanagenent of interimstorage facilities will be consistent with the
approved Wrk Plan for FEMP Renoval Action No. 17 -

I nproved Storage of Soil and Debris. The management of Operable Unit 4 contaminated soils will include
neasures to ensure future identification and retrieval of these wastes for final disposition.

VWat er Treat nment

Wastewat er generated as a result of this selected remedy along with water renoved fromthe decant sunp tank,
Silo 4 (if any), and any contam nated perched water encountered during renediation will be treated at the
FEMP wastewater treatment facility prior to discharge. In accordance with the Arended Consent Agreenent,
groundwat er cleanup will be handl ed by Operable Unit 5. Operable Unit 4 would only handl e the cl eanup of
perched water encountered during inplenmentation of the selected renedy.

9.1.9 Cost



The total estinated present worth cost for the selected remedy is 91.7 nmillion dollars. Table 9-1 sumari zes
the capital and the operating and mai ntenance costs. The total estimated present worth cost is less than the
sumof the total costs of the preferred alternatives for Subunit A B, and C. This is because Subunits A and
B will share common costs for site preparation, construction of the silo contents renoval work platform and
processing facilities, and packagi ng and transportation

9.2 SOL CLEANUP CRI TERI A

After the silos are denolished, the surface and subsurface soils within the Operable Unit 4 boundary will be
excavated to attain required remediation |levels for each of the constituents of concern. These soi

remedi ation levels are prelimnary until final soil renediation | evels can be established through the
Qperable Unit 5 ROD. |In the event that the Cperable Unit 5 ROD deternines that |ower soil renediation |evels
are required, further renedial action will be conducted on the Cperable Unit 4 residual soils to achieve the
| ower remedi ation levels for those COCs that are affected

9.2.1 Land Use and Receptor Description

Prelimnary renediation levels for soil cleanup were devel oped for an expanded trespasser receptor under a
future land use with continued federal ownership to represent post remedi ation conditions at Qperable Unit 4
and, therefore, provide the basis for establishing cleanup |evels.

The future land use with continued federal ownership scenario represents a government reserve which remains
under U.S. governnent control with no future devel opnent intended. Active access controls currently in place
at the FEMP site (i.e. fencing, security access control, signs, etc.) will be discontinued, but the federa
governnent will exercise the right to preclude site devel opment through deed restrictions. This |and use
scenari o was not included in the Baseline Ri sk Assessnent. It was developed in a part of the FS for Operable
Unit 4 to facilitate evaluation of long-termrisks with continued | and use restrictions. In addition to deed
and | and devel opnent restrictions, fences will be erected and equi pped with signs posted to prohibit

t respassi ng.



TABLE 9))1

COMBI NED COST ESTI MATE FOR SELECTED REMEMDY

DI RECT
DESCRI PTI ON CosT
CAPI TAL COSTS
S| TE PREPARATI ON $768, 600
WASTE PROCESSI NG $1, 695, 800
VI TR FI CATI ON EQUI PMENT $2, 935, 500

HYDRAULI ¢/ PNEUVATI C REMOVAL SYSTEM $6, 655, 400

DEMOLI TI ON & REMOVAL $3, 980, 400
TRANSPORTATI ON

DI SPCSAL $2, 360, 200
PACKAG NG (3,694 PKGS. @ $995/ PKQ) $975, 200
DI SPOSAL VAULT $6, 410, 200
TOTAL CAPI TAL $27, 696, 300
RI SK BUDGET $3, 046, 600
SUBTOTAL $30, 742, 900
CONTI NGENCY (20. 0% $6, 148, 600
TOTAL ESTI MATED | NSTALLED COST $36, 891, 500

OPERATI ON AND MAI NTENANCE (0&M COSTS

DURI NG CONSTRUCTI ON

POST - REMEDI ATI ON

TOTAL PRESENT WORTH COST (CAPI TAL AND 0&M @ 7%

I NDI RECT
CasT

$660, 000
$1, 427, 700
$1, 703, 600

$14, 068, 800
$5, 977, 000
$1, 915, 000

$2, 552, 600
$10, 914, 800
$37, 304, 500

$4, 103, 500
$41, 408, 000

$8, 281, 600
$49, 689, 600

TOTAL
CasT

$1, 428, 600
$3, 123, 500
$4, 639, 100
$20, 724, 200
$9, 957, 400
$1, 915, 000
$2, 360, 200
$3, 527, 800
$17, 325, 000
$65, 000, 800
$7, 150, 100
$72, 150, 900
$14, 430, 200
86, 581, 100

$16, 615, 500
$3, 567, 000
$91, 738, 000



The expanded trespasser receptor was devel oped to represent an adult and/or child that visits the site
despite restrictions inposed under continued federal ownership. The possible activities of this receptor

i ncl ude hi king, roam ng, bird watching, and other sinilar activities. An expanded trespasser may be exposed
to Operable Unit 4 residual contam nants through the foll ow ng pathways:

I nhal ati on of fugitive dust, volatile organic conpounds, and radon
I nci dental ingestion of soil

Dermal contact with contam nants in soil; and

External radiati on exposure fromradionuclides in soil

9.2.2 Prelimnary Renedi ation Levels

Tables 9-2 and 9-3 provide prelinmnary renediation levels for soil cleanup and the estimated risk to affected
receptors fromthe residual contanminants left in the soils. Specific details on the devel opnent of these
prelimnary renediation |l evels are provided in the FS Report for Operable Unit 4.

As mentioned earlier, the future land use scenario for Qperable Unit 4 will be as a governnment reserve with
continued federal ownership. The on-property receptor of concern under this scenario will be an expanded
trespasser. Cancer risks and chem cal hazard to the expanded trespasser, fromresidual contam nants, are
presented in Tables 9-2 and 9-3. For conparison, cancer risks and chenical hazard to an on-property farmer
under a future land use scenario w thout federal ownership are also presented. Proposed renediation goals
(PRGs), based on an ILCR of 10-6 and an H of 0.2 were developed in the FS. These PRGs, presented in Tabl es
9-2 and 9-3 for the expanded trespasser, represent allowable incremental concentrations above background for
these COCs based on targets of 10-6 increnental risk and hazard i ndex of 0.2.

For radionuclide constituents of concern, the PRG was added to the background concentration to derive the
prelimnary renediation |level. Based on the contam nant concentrations found in Operable Unit 4 soils, PRLs
were not required for non-radionuclide contamnants as indicated in Table 9-3



TABLE 9-2

PRELI M NARY REMEDI ATI ON LEVELS I N SO LS - RADI ONUCLI DES

Const it uent
of
Concern

Pb- 210
+2 progeny

Ra- 226
+5 progeny

Ra- 228
+1 progeny

Sr-90
+1 progeny

Tc-99
Th- 228

U 238
+2 progeny

Not es

Expanded
Tr espasser
10-6 ILCR
PRG

pd/g

77

0. 37

0.77

1420

38700
0.4

59

a) Sum of background and PRG

b) Includes the direct

NA Not Avail abl e

radi ati on,

NR No Renedi ation Required

Backgr ound

15 (max. bel ow 6")

(95th ARAR
Percentil e) Tar get
pd/g

pd/g
1.33 NA
1.45 5(top 6" soil)
1.19 NA
ND NA
ND NA
1.43 NA
1.22 NA

i ngestion, and inhal ati on pat hways.

Max. Detected Soi

Concentration

Level

Sur f ace

88

0.48

1.8

3.6

2.9

37

pG/g

Subsur f ace

101

206

0.8

3.6

1.3

53

Pr oposed
Renedi ati on

pG/g
Level b

78

NR

NR

60

I LCR above background
to an Expanded
Trespasser from
Proposed Renedi ation

1. 0x10-6

1. 0x10-6

1. 0x10-6

<1x10-6

<1x10-6
1. 0x10-6

1. 0x10-6



TABLE 9-3

PRELI M NARY REMEDI ATI ON LEVELS IN SO LS - CHEM CALS

Const it uent
of
Concern

Ant i mony

Arsenic

Bari um

Cadm um

Chromun(l11)

Mol ybdenum

N cke

Si |l ver
Thal I i um
Vanadi um

Zi nc

Expanded
Tr espasser
H =0.2
PRG

g/ kg

31

510
>10000
26

NA
930
8300
130

31
1700

>10000

Expanded
Tr espasser
10-6 ILCR
PRG

g/ kg

N A
23

N A
N A
N A
N A
N A
N A
N A
N A

N A

Backgr ound
(95th
percentile)

ng/ kg

7.7

8.45

91.3

0. 82

15.5

2.6

20.9

2.6

0.58

30.4

62.2

ARAR
Tar get

g/ kg

£ £ $ £ % % £ % % 5§ %

Max. Detected Soil Pr oposed
Concentrati on, Renedi ati on
ny/ kg Level s
ny/ kg
Sur f ace Sub
surface
Level a
32 32 NR
10 12 NR
112 142 NR
6 7 NR
23 25 NR
25 30 NR
39 39 NR
10 18 NR
0.5 0.5 NR
28 33 NR
65 67 NR

H to an
Expanded
Trespasser from
Pr oposed
Renedi ati on
Level s
0.2
N A
<.1
<.1
<.1
<.1
<.1
<.1
<.1
<.1
<.1

Risk to an
Expanded
Trespasser from
Pr oposed
Renedi at i on
N A
<1x10-6
N A
N A
N A
N A
N A
N A
N A
N A

N A



Expanded Expanded

Consti t uent Trespasser Trespasser
of H =0.2 10-6 ILCR
Concern PRG PRG

ng/ kg my/ kg

Benzo( a) ant hr acene NA 61
Benzo(a) pyr ene NA 8.8
Benzo(b) f I uor ant hene NA 72
Chrysene NA 2000
Di benzo(a, h) ant hracene NA 7.9
I ndeno( 1, 2, 3-cd) pyrene NA 32
al ncl udes the direct radiation, soil ingestion

NA = Not Avail abl e.

N A = Not Applicable.

ND = Not Detected

NR = No Renedi ati on Required.

Backgr ound
(95th ARAR
percentile) Tar get

ngy/ kg ny/ kg

ND NA
ND NA
ND NA
ND NA
ND NA

ND NA

and i nhal ati on pat hways

Max. Detected Soi
Concentrati on,

ng/ kg

Sur f ace

Sub
surface
Level a

ND

6 6 6 6 6

Pr oposed
Renedi ati on
Level s

ng/ kg

NR
NR
NR
NR
NR

NR

H to an
Expanded
Trespasser from
Pr oposed
Reredi at i on
Level s

N A

N A

N A

N A

N A

N A

Ri sk to an
Expanded
Trespasser from
Pr oposed
Reredi ati on
<1x10-6

<1x10-6

<1x10-6

<1x10-6

<1x10-6

<1x10-6



The clean-up levels presented in Tables 9-2 and 9-3 are prelimnary. The devel opnent of final soil clean-up
levels for Qperable Unit 4 will be addressed in the Qperable Unit 5 Record of Decision. These final clean-up
levels will be consistent with the overall site approach for the devel opnent of soil clean-up |evels as
approved by the USEPA.

In those cases where a target concentration |evel specified by an ARAR is | ess than the proposed renedi al
level, the ARAR | evel was adopted as the renediation |evel. Renediation would be required for COCs that are
present in the surface and subsurface soil at higher concentrations than the prelimnary renediation |evel.

Based on the prelimnary renediation |evels, the COCs driving soil cleanup are Pb-210 and Ra-226. Soil
remedi ation targeted at achieving the prelimnary renediation |evels for Pb-210 and Ra-226 will generate the
| argest vol une of excavated soils.

9. 3 MEASURES TO CONTRCL ENVI RONMENTAL | MPACTS

Al practical nmeasures will be enployed at the FEMP site to mnimze environnental inpacts during the

inpl enentation of the Qperable Unit 4 Renmedial Action. |In accordance with DOE regul ations for inplenenting
the NEPA (10 CFR 81021), DCE has factored environnental inmpacts into the decision nmaking process for the
Operable Unit 4 Remedi al Action.

Measures to control environnental inpacts have been identified in the Cperable Unit 4 FS/PP-DEIS and will be
i mpl enent ed during renedial design and remedial action to mninize inpacts to on-property natural resources
(e.g., wildlife and wildlife habitat, cultural resources, wetlands, surface water, groundwater). Operable
Unit 4 renedial activities would not inpact floodplain areas at the FEMP. The 100- and 500-year floodplain
of Paddys Run is located near the silos and associ ated support facilities. D rect physical inpact to the
floodplain will not occur; however, the inplenmentation of engineering controls will elimnate any indirect

i npact such as runoff and sedi nment deposition to the floodplain. Changes in flood elevation will not occur.
The follow ng provides a discussion of the neasures that will be taken to nininize inpacts to the environnent
on and adjacent to the FEMP Site.

Excavation activities and the construction and operation of the various support facilities (e.g., waste
processing facility and storage facility) will result in the disturbance of 1.0 ha (2.5 acres) of terrestrial
and nanaged field habitat and the potential for increased erosion and sedinent |oads to surface water i.e.,
Paddys Run. However, appropriate engineering controls such as silt fences, vegetative cover, and runoff
control systens will be utilized to mnimze runoff to Paddys Run and its associ ated aquatic habitat,
including the state-threatened Sl oan's crayfish (orconectes sloanii). |In addition, appropriate H gh

Ef ficiency Particulate Air (HEPA) filtration systems will be utilized during operation of the vitrification
facility to minimze the potential for increased em ssions to the anbient air and potential inpacts to
surroundi ng riparian habitat.

G oundwat er, surface water, and air nonitoring will be perforned before, during, and after renedi al
activities. |If adverse effects are detected in any of these environnental nedia, work will be imediately
stopped until the effects are controlled and/or the appropriate response acti ons are execut ed.

The sel ected remedy for Operable Unit 4 includes the renoval of the contam nated surface soil fromthe entire
Operable Unit 4 Area and the replacenent with clean fill material. Therefore, the primary residual

contam nant woul d be uranium bel ow the PRL in the subsurface soil. Because the contact of ecol ogical
receptors is linmted (near background levels) to surface soil and surface waters, residual ecological risks
associated with the Qperable Unit 4 preferred alternative would be indistinguishable fromthose risks posed
by background levels in the soil.

10. 0 STATUTCRY DETERM NATI ONS

In accordance with the statutory requirements of Section 121 of CERCLA, as anended, renedial actions taken
pursuant to Sections 104 and 106 nust satisfy the follow ng:

! Be protective of human health and the environnent.



! Comply with all ARARs established under federal and state environmental |aws (or
justify a waiver).

Be cost-effective.

Utilize permanent solutions and alternative technol ogi es or recovery technol ogi es
to the maxi mum extent practicable.

Satisfy the statutory preference for renedies that utilize treatnent and al so
significantly reduce the toxicity, mobility, and volume of the hazardous
subst ances, pollutants, or contam nants.

In addition, CERCLA requires five year reviews to deternine if adequate protection of human health and the
environnent is being maintained where renedi al actions result in hazardous substances remnai ni ng on-site above
heal t h-based | evels. A discussion is provided bel ow on how the sel ected response actions for Qperable Unit 4
satisfy these statutory requirenents.

10. 1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

The sel ected remedy achi eves the requirenent of being protective of human health and the environnent by: (1)
renmovi ng the sources of contamination, (2) treating and stabilizing the nmaterials giving rise to the
principal threats from Qperable Unit 4, (3) disposing of treated materials at an off-site | ocation which
provides the appropriate | evel of protectiveness, and (4) renediating contam nated soils and debris to | evels
which are protective. The contents of Silos 1, 2, and 3 and the Decant Sunmp Tank will be renoved and treated
through a vitrification process and disposed at the NTS. Vitrification will stabilize these materials and
inhibit | eaching of contaminants to the environment when they are disposed. Al silo structures and ot her
facilities will be renoved from Qperable Unit 4 and di sposed of in a nmanner consistent with the forthcom ng
ROD for Operable Unit 3. Contaninated soil will also be renoved and di sposed in a manner consistent with the
Operable Unit 5 ROD.

Basel i ne cancer risks fromcurrent conditions exceed the 10-4 to 10-6 acceptable risk range. Under current
conditions, the domnant risk is 5 x 10-3 to the trespassing child. Under the future | and use scenario of
continued federal ownership and the expanded trespasser receptor, the residual cancer risk from Qperable Unit
4 will be reduced to less than 1 x 10-6. There are no short-termthreats associated with the sel ected renedy
that cannot be readily controlled. |In addition, no adverse cross-nedia i npacts are expected fromthe renedy.

10. 2 COWPLI ANCE W TH LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

In accordance with Section 121 of CERCLA, the selected renedy will achieve a standard or |evel of control
consistent with all federal and State of Chio ARARs and TBCs. The selected renedy will also be perforned in
accordance with all pertinent DCE Orders as well as other requirenents. Appendix B provides a listing of the
chem cal -, action-, and | ocation-specific ARARs and TBCs which are invoked by this renedy.

Renmoval , treatnment by vitrification, and shipnent for off-site disposal of silo material will be conducted in
accordance with ARARs identified in this ROD. Disposition of rubble and debris fromQWM will be determ ned
by the ROD for QU3, and will be conducted in accordance with the ARARs identified in that ROD, simlarly,

di sposition of soils fromQU4 will be deternmined by the ROD for OJ and will be conducted in accordance with
ARARs established in that ROD. Any interimstorage of rubble and debris or soils, prior to final disposition
under the RODs for QU3 and QU5, respectively, will be in accordance with ARARs identified in this QM4 ROD,
pertinent DCE orders, and applicable site procedures.

Al though RCRA is cited as an ARAR for renediation of Operable Unit 4, the silo residues destined for

remedi ation are by-product material as defined under Section 11(e)(2) of the Atom c Energy Act of 1954, and
as such, are excluded from RCRA regulation [40 CFR § 261.4(a)(4)]. By-product material, as defined by the
AEA, includes tailings or wastes produced by the extraction or concentration of uranium and thoriumfrom any
ore processed primarily for its source material content (42 U S.C 2014).



Since the residues are excluded fromregul ation as solid or hazardous waste, the requirements under RCRA are
not applicable to Operable Unit 4 renedial actions. However, analytical data fromSilos 1, 2, and 3 nateria
exceed toxicity characteristic levels for various toxicity characteristic nmetals under RCRA. Because the
residues are sufficiently simlar to hazardous waste regul ated by RCRA and sonme RCRA requirenents are
appropriate for the circunstances of the release or potential release, certain substantive requirenents of
RCRA are rel evant and appropriate for managenent of these residues, and are included in the table of ARARs.

10. 3 COST EFFECTI VENESS

The sel ected renedial alternatives for each subunit have been determined to be protective of human health and
the environnment, and to be cost effective. The present worth cost for this renedy is 91.7 nmillion dollars.

The off-site alternatives selected for the contents of Silos 1, 2, and 3 had a | oner cost than the on-
property disposal alternative for these materials. This is due to the fact that costs associated with
construction of a facility that would provide the needed | evel of protection to human health and the
environnent fromthe silo contents would be greater due to the increased intruder protection requirenents in
the event of a trespasser. Al so, the packaging and transportation costs associated with the vitrified
material were |ower than those for the cement stabilized material. Vitrification is nore cost effective than
cenment ati on because the reduction in volune of vitrified product mninizes the amount of waste requiring
handl ing, resulting in reduced transportation and di sposal costs.

Conversely, transportation and di sposal costs associated with disposing Operable Unit 4 soils and debris at
NTS or a commercial facility are higher than the costs associated with construction of an engineered facility
desi gned to manage the nmaterial on-property. Also, integration of the Qperable Unit 4 disposal renedy for
soils and debris with Operable Units 5 and 3 respectively, allow for econom es of scal e through treatnent by
processes devel oped for |arger volunes of soil and debris.

10. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES OR RESOURCE RECOVERY
TECHNOLOGE ES TO THE MAXI MUM EXTENT PRACTI CABLE

The EPA and the State of Chio have deternmined that the selected remedy for Operable Unit 4 represents the
maxi mum extent to whi ch permanent solutions and treatnent technologies can be utilized in a cost effective
manner. O those alternatives that are protective of human health and the environment and conply wi th ARARs,
EPA, and the State of Chio have deternmined that this selected renedy provides the best balance of tradeoffs
anong the alternatives in terns of long-termeffectiveness and permanence, reduction in toxicity, nobility,
and vol ume through treatnent, short-termeffectiveness, inplementability, and cost. The sel ected renedies
also neet the statutory preference for treatnent as a principal element, and neet state and community

accept ance.

Vitrification and off-site disposal will provide pernmanent treatnment and vol une reduction for the silo
contents. By physically binding the contamnants into a glass-like matrix, the nobility of the contam nants
and the emanation of radon gas would be greatly reduced. Vitrification will also significantly reduce the

| eachability of netal contam nants of concern to levels that are bel ow RCRA regul atory threshol ds.
Vitrification will destroy any organic contami nants in the waste material due to the operating tenperature of
the treatment process. In addition, the treated nmaterial would be | ess than 50 percent of its origina
volume. As a result, the selected renmedy woul d neet the CERCLA requirement for permanent solutions that
reduce the toxicity, nobility, or volume through treatnent.

Part of the renedy selected for contam nated soils and debris may al so involve treatnent of the waste
material prior to disposal. The soil and debris will be placed into interimstorage pending finalization of
the di sposal decision for these wastes through the RODs for Operable Units 3 and 5. This allows for the

i npl enent ati on of any applicable resource recovery technol ogies for these wastes, which are devel oped and
included in the RODs for these operable units

10. 5 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT



By treating the contents of Silos 1, 2, and 3 in a vitrification process, and providing for treatnent of
contam nated debris and soils should treatnent becorme the selected renedy for these wastes in the Operabl e
Units 3 and 5 RODs, the selected renmedy mtigates the principal threats posed by Operable Unit 4 through the
use of treatment technol ogies. Therefore, the statutory preference for renedies that enploy treatment as a
principal elenent is satisfied

10. 6 UNAVA DABLE ADVERSE | MPACTS

A nunber of unavoi dabl e adverse inpacts (Table 10-1) would occur when any of the action alternatives are
inmplenented. As stated in the alternatives and in Table 10-1, many of these inpacts would only be tenporary.
In addition, it should be noted that these inpacts are presented for those renedial actions that will be

i mpl enent ed under the selected renedy. Those inpacts associated with the final disposition of Subunit C
material (soil and debris) will be identified and eval uated as part of the Records of Decision Ous 3 and 5.



TABLE 10-1 UNAVO DABLE ADVERSE | MPACTS ON RESOURCES
Af fect ed Resource I npact Type

Soi |l and Geol ogy Soil at the FEMP site and the NTS woul d be disrupted by construction
and excavation activities. Many inpacts would be tenporary, pending
conmpletion of renedial activities and restoration programs. The
i mpl ement ation of the selected remedy woul d tenporarily disturb
approximately 1.0 ha (2.5 acres) at the FEMP (e.g., excavation and
construction). A permanent disruption of approximately 8 ha (20 acres)
at the NTS would occur. Al areas disturbed at the FEMP site woul d be
regraded and revegetated. The regi onal geol ogy of the FEMP site and
surroundi ng area woul d not be affected by the sel ected renedy.
I npl enrent ation of off-site disposal would not affect the regional geol ogy
of the NTS or surroundi ng areas.

Water Quality and Potential short-terminmpacts (e.g., release of sedinment and fugitive

Hydr ol ogy on water quality and hydrol ogy woul d be m ninal regradi ng and
revegetation around the silos to minimze potential water quality inpacts
woul d occur. Assuming nmonitoring and naintenance activities continue
at the NTS, no long-terminpacts woul d be expected from waste di sposal
at the NTS.

Ar Qality Some tenporary inpacts to air quality at the FEMP site would result
fromfugitive dust enissions associated with construction and excavation
activities (e.g., grading, conpacting, |loading). Lesser inpacts would
al so be incurred fromvehicle and equi prent exhausts. These inpacts are
not expected to affect human health or the environment. No long-term
i mpacts on air quality would be expected fromactivities associated with
the selected remedy. Disturbed areas would be restored (e.g., regraded
and revegetated) after conpletion of the renedial activities, thus
mnimzing the potential for the fugitive dust release. The off-site waste
di sposal facility woul d be designed to prohibit em ssion from stored
waste. Only in the case of an accident during renedial actions would
appreciable air quality inpacts occur.

Bi oti c/ Ecol ogi cal Short-term di sturbance of terrestrial, managed field, riparian and a
Resour ces habi tat woul d be expected. Approxinmately 1.0 ha (2.5 acres) of habit
at the FEMP site woul d be disturbed during excavati on and construction
activities. Habitat at the NTSis limted and it is believed little
di spl acement of native species would occur.

Wet | ands and Alternative 2C woul d not inpact wetlands. Direct floodplain inpacts
FI oodpl ai ns resulting in a change of flood el evations would al so not occur.
Engi neering controls would be inplemented to minimze or elimnate
indirect floodplain inpacts. No wetlands or floodplains are present at the NTS.



TABLE 10-1
(Cont i nued)

Af f ect ed Resource

Soci oeconom cs and
Land Use

Vi sual Resources

Noi se

| npact Type

M ni mal short-terminpacts (e.g., increased traffic noise) to the

soci oeconom cs and | and use woul d occur. The | ong-term soci oeconom ¢
and | and use inpacts for the FEMP site woul d be positive because the
wast e woul d be isolated and controlled, thus no changes from current

I and use woul d be expected. Renoving waste fromthe site would help to
elimnate inpacts on future popul ati ons and econom c growth at the

FEMP site. Disposal of this waste at the NIS would not be expected to
i npact soci oeconomcs or |and use. Total present worth costs of the
selected remedy is $91.7M For this analysis, it is assuned that al
resources required for renedial activities can be found within the thirteen
county Consolidated Metropolitan Statistical Area (CVMBA). The
curul ati ve operating budget for the CVBA was approxi nately
$805, 000, 000. 00. The collectible revenue for the CVBA woul d i ncrease
up to approximately 11.4%

Construction and excavation activities would result in some m nor
increnental increases over the current visual and aesthetic inpacts of the
FEMP site. Short-terminpacts would also be incurred at the NTS

during construction, excavation, and transportation activities. The
majority of inpacts would be tenporary and woul d cease foll owi ng
conpletion of remedial action activities and site restorati on; however
aesthetic inpacts would occur fromthe inplenmentation of waste di sposa
facilities.

Anbi ent noise levels would tenporarily increase as a result of
construction, excavation, and transportation activities. Al noise inpacts
woul d be tenporary and woul d cease fol |l owi ng conpletion of renedia
activities.



10. 7 | RREVERSI BLE AND | RRETRI EVABLE COMM TMENT OF RESOURCES

I mpl erenting the selected renedy will result in permanent conmtnent of on-property |and and associ at ed
natural resource services for material disposal at the FEMP site and off-site |and at the NTS.

Soil at the FEMP site and the NTS will be disturbed by construction and excavation activities. Many inpacts
will be tenporary, pending conpletion of remedial activities and restoration prograns. The inplenentation of
the selected renmedy will tenporarily disturb approximately 1.0 ha (2.5 acres) at the FEMP site. Furthernore,
inmplenentation of this renedy will pernmanently commt 8 ha (20 acres) at the NTIS. Al areas disturbed at the
FEMP site will be regraded and reveget at ed.

Approximately 1.0 ha (2.5 acres) of habitat at the FEMP site will be disturbed during excavation and
construction activities. Approximately 89 ha (220 acres) are expected to be permanently committed on a
site-wi de basis, with another twenty to thirty acres subject to tenporary disturbances. It is assuned that
processes such as revegetation and regradi ng are successful; however, the loss of habitat will result in a
permanent di spl acenent or loss of wildlife and associ ated services. Terrestrial habitat at the off-site

di sposal areas is limted, and little displacenent of species is expected to occur.

Wet| ands and associ ated natural resource services will not be injured by the selected renedy. Long-term
direct inpacts to the floodplain resulting in changes of flood el evations will not occur. Engineering
controls would be inplenented to ninimze or elimnate any indirect inpacts. There will be no inpacts to
wet | ands or floodplains with disposal at the off-site disposal areas.

Consunptive use of geol ogical resources (e.g., quarried rock, sand, and gravel) and petrol eum products (e.g.,
di esel fuel and gasoline) will be required for renoval, construction, and disposal activities of the selected
remedy. Supplies of these materials will be provided by the construction contractor. Additional fuel use
will result fromoff-site transport of the materials. However, adequate supplies are avail abl e without
affecting local requirenments for these products.

The treatment processes for the selected renedy will require the consunptive use of materials and energy.
The vitrification process will be energy-intensive and require conmm tnent of a considerable supply of
electricity. Electricity can be obtained fromthe local utility.

Mai nt enance activities will be perforned as necessary. Long-termenvironnental inmpacts would not be expected
to occur fromthe Qperable Unit 4 selected renmedy. Mnitoring and periodic site inspections would be
perforned to ensure |long-term protection of human health and the environnent.

11. 0 DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

The FS/ PP-DEIS for Qperable Unit 4 was rel eased for public conment in March 1994. The DCE revi ewed all
witten and oral comments submitted during the public comment period. Upon review of these coments, it was
determ ned that no significant changes to the renedy, as was originally identified in the FS/PP-DEIS, were
necessary. However, it should be noted that the repromul gation of 40 CFR 8191 by the EPA, did result in

m nor changes in the conparative analysis of alternatives presented in the FS/PP-DEIS. The follow ng

di scussi on addresses the nature and extent of these changes.

11.1 REPROMULGATI ON OF 40 CFR 8191

Repronul gati on of the 40 CFR 8191 requirenments for Managenent and D sposal of Spent Nucl ear Fuel, H gh-Level,
and Transurani ¢ Wastes has caused changes to be nade to the ARARs as described in the Draft Final FS/ PP-DEIS,
conditionally approved by the EPA on February 9, 1994. DCE chooses not to submit revision pages to the
FS/PP-DEIS; all changes to the ARARs for that document and any inpacts fromthe repronul gation are di scussed
in this section of the ROD. Since the repronulgation resulted in relevant and appropriate, rather than

appl i cabl e requirements, the repronulgation of 40 CFR 8191 will not inpact the proposed off-site alternative
for disposition of the K-65 naterial. However, the on-property disposal alternatives (Alternatives 2A/ Vit
and 2A/ Cem) that were previously retained, having passed the threshold criteria of the detailed analysis, are
no longer able to meet the threshold criteria of conpliance with ARARs, and are consequently dropped from



further consideration. Subsequently, all references to Alternative 2A are therefore deleted fromreference
in the text of the ROD, and i n Appendi x A

The only relevant and appropriate requirenent from40 CFR 8191 that is retained as an ARAR in this ROD
(Appendices A and B) for the proposed alternative is 40 CFR §191.03(b), which establishes dose linits for
managenment and storage of the K-65 material. However, since this ARARis relevant and appropriate, rather
than applicable, it will pertain only to the on-property portions of the renedial activities conducted under
this action.

11. 1.1 Background

The United States Department of Energy - Fernald Field Ofice (DOE-FN) received conditional approval of the
Draft Final FS/PP-DEIS for Operable Unit 4 from USEPA on February 9, 1994. Included in the FS/ PP-DElI S
applicable or relevant and appropriate requirenents (ARARS) was a reference to 40 CFR 8191, "Environnental
Radi ati on Protection Standards for Management and Di sposal of Spent Nucl ear Fuel, H gh-Level, and Transuranic
Wastes". This reference to 40 CFR 8191 was nodified in the Qperable Unit 4 FS/PP-DEI'S, subnitted in February
1994 in response to the conditional approval letter, to reflect the changes to the regulation that occurred
upon its repronul gati on on Decenber 20, 1993. It still accommodates the specific direction previously

provi ded by the USEPA regarding incorporation of the 40 CFR 8191 requirements as an ARAR/ TBC (" Qperable Unit
4 Screening Dispute Resolution U S. DOE Fernal d', Catherine MCord, USEPA, to Andy Avel, DOE, dated Cctober
18, 1990). The final rule became effective on January 19, 1994, during final revision of the Qperable Unit 4
FS/ PP-DEI S, and agency comments did not address the repronul gation of the rule. This fact was discussed with
the USEPA, and a DCE position paper on the incorporation of 40 CFR 8191 as an ARAR for Qperable Unit 4

renmedi ati on was submtted to the USEPA for concurrence. The USEPA disagreed with the draft position proposed
by DCE, and responded with a directive to incorporate the substantive elenents of the repronulgated rule into
the ROD, with an option to resubmt change pages to the FS/PP-DEIS ("Application of 40 CFR 8191 to QU #4",
JimSaric, USEPA, to Jack Craig, DOE, dated April 25, 1994). DCE elected not to revise the FS/PP-DEI S, but
rather to describe in this section of the ROD changes to the table of ARARs and associated inpacts on

sel ection or inplenmentation of renedial alternatives that have occurred between the time the Draft Final

FS/ PP-DEI S was conditionally approved, and the submittal of the ROD to the USEPA and CEPA. The list of ARARs
in the ROD, and proposed approach to conpliance with the substantive el enents thereof, once approval by the
USEPA is obtained, will be the final approved |list of applicable or relevant and appropriate requirenments for
final renediation of Cperable Unit 4.

11.1. 2 Inpacts of Repromrul gation

Since 40 CFR 8191 cannot be considered a legally "applicable" class of ARAR for this CERCLA renedi ati on, 8191
is not applicable to any Operable Unit 4 waste streans. Since conpliance with only applicable requirenents
is required to be denonstrated for off-site remedial alternatives proposed under CERCLA, these requirenents
wi Il not inpact the proposed off-site alternative for disposal of the treated K-65 material at the NTS

DCE previously included 40 CFR 86191 Subpart A as a relevant and appropriate requirenent, and Subpart B as to
be considered (TBC) criteria for nanagenent of K-65 naterial in accordance with guidance received fromthe
USEPA. Subpart A of 8191, entitled "Environmental Standards for Managenent and Storage" includes public dose
rate standards for protection of the public fromradiation hazards posed by spent nuclear fuel, high-Ievel,
or transuranic waste material. The repromulgation of the Final Rule did not materially affect the sections
of Subpart A referenced in the Cperable Unit 4 FS/PP-DEIS; the Subpart A requirenment referenced in the
Operable Unit 4 FS/PP-DEIS remai ns unchanged in the table of ARARs as a rel evant and appropriate requirenent
for the on-property portion of the renedial activities to be conducted on the K-65 naterial .

Prior to repromul gation, Subpart B requirenents were in remand, and were therefore considered TBCs in the

FS/ PP-DEI S submitted to the agencies. Since Subpart B of 8191, entitled "Environnmental Standards for

Di sposal ", has been repronul gated, the USEPA has directed that sections nmust now be considered as rel evant
and appropriate requirenments for any on-property disposal alternatives. Since it could not be denonstrated
that the on-property disposal of treated K-65 material would conply with specific requirenents of this
Subpart, those alternatives involving on-property disposal (Aternatives 2A/Vit and 2A/ Cem) were no | onger
able to nmeet the threshold criteria of conpliance with these ARARs, and were consequendy dropped from further



consideration. Al descriptions to Alternative 2A are therefore deleted fromreference in the text of the
ROD, and in Appendi x A

A new Subpart C of 8191 "Environmental Standards for G oundwater Protection", was created by the

repronul gated rule. As with Subpart B, this new Subpart pertains only to disposal systens. The elenents of
this Subpart nust now be considered as rel evant and appropriate requirenents; however, since the on-property
di sposal alternatives to which this Subpart pertains were dropped fromfurther consideration on the basis of
non-conpliance with Subpart B requirenments, and since Subpart Cwill not pertain to any off-site disposal
alternatives, these requirements will not be included in the Appendix A or B tables of ARARs. Subpart C wll
therefore have no effect on the selected alternative, which includes off-site disposal.
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APPENDI X A

SUMVARY OF MAJOR ARARs FOR OPERABLE UNIT 4
REMEDI AL ACTI ON ALTERNATI VES
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LI ST OF ACRONYMS

ALARA As Low As Reasonably Achi evabl e

ARAR Applicabl e or Rel evant and Appropriate Requirenents
AWAT Advanced Waste Water Treatnent Facility
CAMJ Corrective Action Managerment Unit

CFR Code of Federal Regul ation

DCE United States Department of Energy

FEMP Fernal d Envi ronnent al Managenent Proj ect
HEPA H gh-Efficiency Particulate Air (filter)
HLRW H gh Level Radi oactive Waste

m net er

MCL Maxi mum cont am nant | evel

MCLG Maxi mum cont am nant | evel goal

NEPA Nati onal Environnental Policy Act

NESHAP Nat i onal Emi ssion Standards for Hazardous Air Pollutants
QAC Chi o Admini strative Code

OrC Chi 0 Revi sed Code

oA Qperable Unit 4

pQ pi coCuri es

psi/l pi coCuries per liter

pQ /n?/s2 pi coCuries per square neter per second
RCRA Resource Conservation and Recovery Act
SWWJ Sol i d Waste Managenent Unit

TBC to be considered

TRU Transur ani ¢

TSD Treatment, Storage, or Disposal Facility

TU Tenporary Unit



UMIRCA UaniumMI1 Tailings Radiation Control Act
WS Waste Water Treatnent System

A 1.0 | NTRCDUCTI ON

Thi s appendi x presents a summary of the key Applicable or Relevant and Appropriate Requirenents (ARARsS) and
to be considered (TBCs) which pertain to the renedial alternatives which were retained in the Detailed

Anal ysis of Alternatives (Section 4) of the Feasibility Study Report for Qperable Unit 4, and described in
Section 7 of the Record of Decision. This table includes ARARs established under federal and state
environnental |aws, and TBC criteria which were deternmined to be necessary to ensure protection of hunan
heal th and the environnent.

The appendi x has three tables in accordance with the three types of ARARs: Chenical - Specific, Location-
Specific, and Action-Specific. The layout of the tables is as follows: the retained alternatives are listed
in the first colum, followed by the regulatory citation and classification as applicable, relevant and
appropriate, or TBC. Next the basis for selection and determ nation of the class of ARAR is descri bed,
followed finally by the strategy for conpliance with the ARAR during inplenmentation of the alternative. This
format and contained information is consistent with the United States Environnental Protection Agency (EPA)
InterimFinal Quidance on Preparing Superfund Decision Docunents: the Proposed Plan, Record of Decision,

Expl anation of Significant Differences, and Record of Decision Amendrment (CERR, EPA/ 540/ G 89/007, July
1989b) .

Summary tables listing all the ARARS/TBCs specifically identified for the selected remedy are provided in
Appendi x B. A detailed listing, and discussion of conpliance with ARARs is provided in Appendix F of the
Feasibility Study Report for Operable Unit 4.



TABLE A 1-1

SUMVARY OF MAJOR ARARs FOR OPERABLE UNIT 4 REMEDI AL ACTI ON ALTERNATI VES

Chemi cal - Specific

Alternative Regul atory Title ARAR/ TBC
Nurber And G tation
2B, 4B I norgani ¢ Chemcals in Drinking Rel evant
2C Wat er and
40 CFR § 141.11, 40CFR § Appropriate
141. 15,

40 CFR § 141.16, 40 CFR §
141.51, and 40 CFR § 141.62
and 143.3
(OAC 3745-81-11, 3745-81- 15,
and 3745-81-16)

Rationale for Determ nation
as ARAR/ TBC

These requirenent are not applicable since no
public water system (as defined in 40 CFR § 141) is
involved. They are relevant and appropriate to
protecting drinking water sources fromthe sane
contam nants found in the operable unit. These
contam nants nmight mgrate or leach into the MCLGs.
under |l yi ng aqui fer as a consequence of various
alternatives.

Basi s for Conpliance

Fate and transport nodeling, for

t he proposed disposal facility,
predicts that potential future

rel eases to the aquifer fromthe
facility will not exceed MCLs or
This is prinmarily due to

the presence of approxinmately 9 in
(30 ft) of low hydraulic
conductivity glacial till, that has no
signi ficant hydrol ogi c connecti ons
with the underlying aquifer
beneath t he proposed di sposa
facility.



TABLE A 1-1

(Cont i nued)
2B, 4B
2C

40 CFR § 141.61
(OAC 3745-81-12)

3A 1
2B, 3B.1, 4B
2C, 3C.1 40
3C 2

Organic Chemicals in Drinking Rel evant
Wat er and
Appropri ate

Radi onucl i de Emi ssions (Except Applicable
Al rbor ne Radon-222)
CFR § 61, Subpart H

The requirenent is not applicable since no public

wat er system (as defined in 40 CFR§ 141) is

involved. it is relevant and appropriate to protect
drinking water sources fromthe sane contani nants
found in the operable unit. These contam nants

m ght nmigrate or leach into the underlying aquifer as
a consequence of remnedial actions.

Radi oactive materials within this operable unit m ght
contribute to the dose to menbers of the public from
the air pathway during inplenentation of remedi al
actions. This requirenent is applicable to renedi al
actions inplenented in Qperable Unit 4, since

NESHAP applies to operating units.

Fate and transport nodeling, for
the proposed disposal facility,
predicts that potential future
rel eases to the aquifer fromthe
facility will not exceed MCLs.
This is primarily due to the
presence of approxi mately 9 m (30
ft) of |low hydraulic conductivity
glacial till, that has no significant
hydr ol ogi ¢ connections with the
under | yi ng aquifer, beneath the
proposed di sposal facility.

The pol lution control equipment

for the silos and treatnment system
for off-gas em ssions will be
designed to limt the discharge of
radi onucl i des to acceptabl e |evels.



TABLE A 1-1
(Cont i nued)

Al ternative
Nunber

3A. 1
2B, 3B.1, 4B
2C

2B, 4B
2C

Regul atory Title ARAR/ TBC
and Ctation
Radon- 222 Emi ssi ons Appl i cabl e
40 CFR § 61 Subpart Q
Standards for Control of Residual Relevant

Radi oactive Materi al and
40 CFR § 192, Subpart A Apropriate
40 CFR § 192.02(b)

Rati onal e for Determ nation
as ARAR/ TBC

Facilities such as the silos within this operable unit
m ght qualify as sources since they night contain

radi um 226 in sufficient concentrations to enit
radon-222. This requirenent is applicable only to
storage and di sposal of radi umbearing material.

Radi oactive materials in this operable unit are
residual radioactive material from uranium

processi ng. However, the FEMP site is not an ore
processing site designated under the UMIRCA;

t herefore, nmanagenent of these residues is relevant
and appropriate under this regul ation.

Basis for Conpliance

The radon-222 flux rate standard

of 20 pC/nm2/s woul d be net

during storage and/or disposal.
This is due to the presence of a
bentonite layer in the silos (prior
to treatment), and the stabilized
nature of the treated waste.

Radon- 222 em ssi ons woul d

conply with the 20 pG/n2/s

release flux rate and the 0.5 pG /L
concentrati on above background at
the disposal site boundary. This is
due to the presence of a bentonite
layer in the disposal cell, and the
stabilized nature of the treated
wast e.



TABLE A 1-2
SUWMARY CF MAJOR ARARs FCR OPERABLE UNI T 4 REMEDI AL ACTI ON ALTERNATI VES
Locat i on- Specific

Al ternative ARAR/ TBC

Nurnber

Regul atory Title
and Ctation

2B, 4B Sol i d, Nonhazar dous \Waste Rel evant

2C Di sposal Facility Design and
Consi derati ons Appropriate
QAC 3745-27-07

3A 1 Conpl i ance Appl i cabl e
2B, 3B.1, 4B FI oodpl ai n/ Wt | ands
2C, 3C. 1, Envi ronnent al Revi ew

3C. 2 Requi renent s
10 CFR § 1022
(Executive O der 11990)

Rati onal e for Determnation
as ARAR/ TBC

The State of Chio solid waste rules are rel evant and
appropriate to the disposal of silo residues,
denolition debris, and other solid wastes generated
by the inplenentation of a remedial alternative
within a CAMU

Creation of a solid waste landfill requires that the
technical |ocation requirenments of the State of Chio
be satisfied. On-site disposal alternatives m ght

trigger this part of the Chio requirenents, which are

nore stringent than the federal counterparts.

The FEMP site is over a sole source aquifer as
defined in QAC 3745-27-07. An exenption to this
prohi bition by dermonstration of conpliance with the
technical criteria inthis rule is permtted under
ORC 3734.02(Q .

This requirenent is applicable because the FEMP is
a DCE facility subject to the NEPA requirenents

for environnmental activities at federal facilities.
Several alternatives mght result in destruction or
nmodi fication of wetland areas.

Basi s for Conpliance

The proposed di sposal vault neets

the technical considerations used to
grant exenptions: approximately 9

m (30 ft) of low hydraulic
conductivity glacial till lies beneath
the proposed liner, saturated zones

inthe glacial till have no

si gni fi cant hydrol ogi c connections
with the underlying aquifer, and
fate and transport nodeling
predicts that potential future

rel eases to the aquifer fromthe
facility will not adversely inpact
human health or safety or the

envi ronment .

These al ternatives would conply
with all NEPA eval uation and
docunent ati on requirenents.

NEPA docunentation will also
specify public notice requirenents,
wet | and assessments, and any
mtigative measures that nmay be
required.



TABLE A 1-3

SUMVARY OF MAJOR ARARs FOR OPERABLE UNIT 4 REMEDI AL ACTI ON ALTERNATI VES

Al ternative
Nurnber

A1
2B, 3B.1, 4B
2C, 3C 1, 3C 2 40

2B, 4B
2C

3A 1
2B, 3B.1, 4B
2C, 3C 1, 3C2

Action-Specific

Regul atory Title
and Gtation ARAR/ TBC
Treatnent, Storage, or Disposal Rel evant
Facility (General Standards) and

CFR § 264, Subpart B Appropriate
(QAC 3745-54-13 through 16)
Rel eases from Solid Waste Rel evant

Managerment Units and

40 CFR § 264, Subpart F Appropriate
QAC 3745-54-91 t hrough 99;

and QAC 3745-5501 through 011)

d osure Rel evant

40 CFR § 264, Subpart G and

40 CFR § 264.111, .114, and Appropriate
. 116

(OAC 3745-55-11, -14, and - 16)

Rationale for Determ nation
as ARAR/ TBC

Resi dues, which exhibit a charateristic simlar to
RCRA hazar dous waste, renoved fromthis

operabl e unit mght be treated, stored, and di sposed
in accordance with TSD facility standards.

This requirenent is relevant and appropriate
because the residues stored in the silos are
sufficiently sinilar to hazardous waste.

These requirenents are rel evant and appropriate
because the residues are sufficiently simlar to
hazardous waste and the renedial alternatives night
require closure of units used to manage waste
material s.

Basis for Conpliance

These al ternatives woul d undert ake
actions to conply with the TSD
Facility general standards.

These alternatives would install
nmonitoring wells to conply with
the groundwater nonitoring
requirenents.

These alternatives woul d design,
construct, operate, and nonitor the
di sposal facility to meet the cl osure
per f or mance st andar d;

decontam nate all equi pnent used

in closure, and file a survey plot
showi ng | ocation of disposal

facility.



TABLE A 1-3
(Cont i nued)

2B, 4B
2C

3. AL
2B, 3B.1, 4B
2C, 3C1, 3C 21

Post - Cl osure

40 CFR § 264. 117
( OAC 3745-55-17)
40 CFR § 264. 119
( OAC 3745- 55- 19)

Cont ai ner St orage
40 CFR § 264.171 - 178 Subpart

(OAC 3745-55-71 through -78)

Rel evant
and

Appropriate

Rel evant
and

Appropriate

These requirenents are rel evant and appropriate
because the residues are sufficiently sinmlar to
hazardous waste and some renedial alternatives
m ght | eave residues in place.

These requirenents pertain to alternative utilizing
containers for storage, or treatnent of hazardous
waste in containment buildings. The requirenents

are rel evant and appropriate because the residues in
the silos are sufficiently sinlar to hazardous waste.

These alternatives would conply
with the post-closure requirenents
for units involved in disposal,

i ncl udi ng conti nued nonitoring,
access controls, and deed

restrictions.

These alternatives woul d take
measures to conply with the
hazar dous waste cont ai ner
requirenents.
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(Cont i nued)
Al ternative Regul atory Title Rational e for Determ nation Basis for Conpliance
Nunber and Gtation ARAR/ TBC as ARAR/ TBC
3A.1 Tank Systens Rel evant These requirenents pertain to alternative utilizing Al process tanks will be
2B, 3B. 1 40 CFR § 264, Subpart J and treatnment or storage in a tank. These requirenents constructed with durable nateria
(QAC 3745-55-91 t hrought 96) Appropriate are rel evant and appropriate because the residues in that is conpatible with the waste
the silos are sufficiently sinilar to hazardous waste. and treatment process for which
the tank is designed. The tank
design will include secondary
cont ai nnment capabl e of detecting
and col l ecting rel eases. Approved
i nspection and mai nt enance
procedures, which include
schedul ed vi sual inspection of al
tanks will be established prior to
nmanagenent of waste in the tanks.
2B, 4B Landfill Capping Rel evant Land di sposal of hazardous waste constitutes closure Conpl i ance woul d be achi eved
2C 40 CFR § 264. 310 and as a landfill, which requires a cap to prevent t hrough proper design
(QAC 3745-57-10) Appropriate m gration of waste constituents due to |eaching. construction, and inplenentation
This requirement is relevant and appropriate of institutional controls at the
because the residues are sufficiently simlar to di sposal vault. These controls
hazar dous wast es. woul d i ncl ude conti nued

i nspection, nonitoring, and
mai nt enance of the disposal facility
and surveyed benchmar ks



TABLE A 1-3

(Cont i nued)
Alternative
Nurber
3A. 1
2B, 3B.1, 4B

2C, 3C 1, 3C2

3A. 1
2B, 3B.1, 4B
2C, 3C 1, 3C2

Regul atory Title
and Gtation

Corrective Action for SWWJs
(CAMJ and TU)

40 CFR §, Subpart S

40 CFR § 264.552-.553

Radi ati on Dose Limt (Al

Pat hways)

DCE Order 5400.5, Chapter 11,
Section 1l.a

ARAR/ TBC

Rel evant
and

Appropriate

To be
consi der ed

fromthis DOE facility.

Rational e for Determ nation
as ARAR/ TBC

During the process of renediation, waste materials
m ght require managenment in or consolidation in

| and based units for the purpose of staging, treating
or disposing the material. Al of the materials
generated fromremedi ati on of Qperable Unit 4 are
consi dered renedi ati on wastes, anenable to
managenent under this requirement. Sone of the
waste material mght exhibit a RCRA characteristic,
or otherwi se be sufficiently siniliar to hazardous
waste to nake this requirenent rel evant and
appropri ate.

Radi ati on sources within this operable unit mght
contribute to the total dose to nenbers of the public
Thi s requirement

establishes linmts for allowabl e exposure of the
public to radiation sources fromall pathways as a
result of routine DCE activities. It is included as
TBC to ensure adequate protection of human heal th

and the environnent from sources of radioactivity.

Basi s for Conpliance

These alternatives would

denmonstrate they can neet the

seven criteria required for use of a
CAMJ, and woul d use only tanks

or containers as temporary units.

Where appropri ate,
facility design w
filters to control
particul ate em ssi

t he treatnent

I'l include HEPA
radi oactive

ons. Excavati ons,

excavated soil, and other sources

of particulate em

ssions will be

controll ed, as appropriate, through

good construction
Rel eases to water
controll ed by desi

practi ces.
will be
gn and operation

of secondary contai nment features
and treatnment in the FEMP WMS

and AWAT.
waste source wll

Treatnent of the

reduce

contributions to dose fromradon
gas, and reduce the |ikelihood of
m grati on of radionuclides.
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(Cont i nued)
Alternative
Nurber
3A. 1
3A. 1
2B, 3B. 1, 4B

2C, 3C 1, 3C2

Regul atory Title
and Gtation

Envi ronnental Radi ation

Protection Standards for Myt.

and Di sposal of HLRW Spent
Nucl ear Fuel, and TRU Wastes
40 CFR § 191, Subpart A

40 CFR § 191.03(h)

NEPA | nmpl enent ati on
10 CFR § 1021.2

ARAR/ TBC
Rel evant

and
Appropriate

Appl i cabl e

Rational e for Determnation
as ARAR/ TBC

As directed by the U S. EPA |etter, "Applicable of
40 CFR § 191 to OW4", JimSaric, US. EPAto
Jack Craig, DOE, dated April 25, 1994.

This requirenent is applicable because the FEMP is
a DCE facility, subject to NEPA evaluation for
specific actions at DCE facilities.

Basis for Conpliance

This requirenent woul d be met

t hrough the use of treatnent for
wast e stabilization and nanagenent
and storage of vitrified nateri al
prior to off-site disposal in
accordance with ALARA concepts,
proper engineering design, and the
use of adm nistrative controls.

NEPA eval uations and
docunentation will be prepared for

the selected renedial alternatives i

accordance with established site
procedures.
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(Cont i nued)

Alternative
Nurber

2B, 4B
2C

2C, 3C 1, 3C2

3A.1, 2B
3B.1, 4B, 2C
3C.1, 3C 2

Regul atory Ti de
and Gtation

Standards for Control of Residual
Radi oactive Materi al

40 CFR § 192, Subpart A

40 CFR § 192.02(a)

Standards for d eanup of Lands
Cont ani nated wi th Resi dual

Radi oactive Materials

40 CFR § 192, Subpart B

40 CFR § 192.12(a)

I npl enent ati on of Health and
Envi ronnental Protection
Standards for Uanium M|
Tai | i ngs

40 CFR § 192, Subpart C

ARAR/ TBC

Rel evant
and

Appropriate

Rel evant
and

Appropriate

Rel evant
and

Appropriate

Rational e for Determnation
as ARAR/ TBC

Radi oactive materials in this operable unit are
residual radioactive material from uranium
processing. However, the FEMP site is not on ore
processing site designated under the UMIRCA;

t herefore, managenment of these residues is relevant
and appropriate under this regul ation.

Radi oactive materials in this operable unit are
resi dual radioactive material from uranium
processing. However, the FEMP site is not on ore
processing site designated under the UMIRCA;

t herefore, nmanagement of these residues is relevant
and appropriate under this regul ation.

Radi oactive materials in this operable unit are
resi dual radioactive material from uranium
processing. However, the FEMP site is not on ore
processing site designated under the UMIRCA;

t herefore, nanagenent of these residues is relevant
and appropriate under this regul ation.

Basi s for Conpliance

Treat ment of the waste and

di sposal in a properly designed
di sposal facility will control
resi dual s for 200-1000 years.

This requirenent woul d be met by
removi ng contam nated soil down

to required |l evels, and disposal of
the residues in an engi neered vault
with a 3 m(10 ft) thick rmultinedia
cover.

These alternatives would use this
gui dance during inpl ementation.
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EDE Ef f ecti ve Dose Equi val ent

HLRW H gh Level Radi oactive Waste

NEPA Nati onal Environnental Policy Act

QAC Chi o Admi ni strative Code

ORC Chi 0 Revi sed Code
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Appendi x B presents a summary of ARARs/ TBCs associated with the renedial action alternatives selected for

Operable Unit 4. These tables group the ARARs/ TBCs according to type (i.e., Chem cal-specific,

Locati on-specific, and Action-specific) and by the governing regulatory act (e.g., CAA CWA, RCRA etc.).

The tables identify all selected remedial alternatives associated with the regul atory requirement, a brief
description of the requirenent, and the classification of the ARAR TBC.

It will be noted that several ARARs identified for the selected alternative include requirements that pertain
to siting or operation of an on-site disposal facility for debris, rubble, or soils fromrenedi ati on of QX4
(referenced as Alternative 2Cin the tables). Disposition of rubble and debris (e.g., fromdenolition of the
silos) fromQOM will be conducted in accordance with the ARARs identified in the ROD for QU3; disposition of
soils fromQOUWM will be in accordance with ARARs established in the ROD for QJ. Any interimstorage of
soils, rubble, or debris prior to final disposition under the RODs for QU3 and OU5 will be in accordance with
ARARs identified in this ROD, as well as pertinent DOE orders and applicable site procedures.



TABLE B. 1-1

SUMVARY OF ARARS FOR CPERABLE UNI T 4 SELECTED REMEDI AL ACTI ON ALTERNATI VES

Regul at ory
Al ternative

3A. 1
3B.1
2C

3A. 1
3B. 1
2C

3A 1
3B. 1
2C

3A. 1
3B.1
2C

2C

2C

2C

Vit
Vit

Vit
Vit

Pr ogram

CAA

Sub. D

Sub. C

SDVWA

Cheni cal - Specific

Regul atory Title and
Ctation

Radi onucl i de Em ssi ons
(Except Ai rborme Radon-222)
40 CFR§ 61, Subpart H

Radon- 222 Em ssi ons
40 CFR§ 61, Subpart Q

Chio Water Quality
Standards (Five Freedons of
Surface Waters)

QAC 3745-1-04

Chio Water Quality
St andar ds
QAC 3745-1-07

Chem cals in Drinking Water
(Solid Waste D sposal
Facility)

40 CFR§ 257.3-4

[ CAC 3745-27-10(D)]

Chem cal s in Drinking Water
(Hazar dous Waste Di sposal
Facility)

40 CFR8 264.94

(OAC 3745-5094)

Inorganic Chemicals in
Dri nki ng Wt er
40 CFRS 141.11
40 CFR§ 141. 15,

Regul at ory Descri ption

Qperating units shall establish

procedures to prevent a nenber of the

public fromreceiving an EDE of 10
nrem per year.

St orage and di sposal

radi m- bearing by-product material

shal |

establ i sh measures to ensure

em ssions of radon are naintai ned
bel ow 20 pG /n2/s.

Est abl i shes requirenents for

maintaining integrity and useability of

surface water.

Establ i shes allowable linmts on

di scharges or rel eases to Paddys Run

and the G eat Mam River.

Establ i shes requirenents to protect

under ground dri nki ng water sources
from operation of the proposed

di sposal

Establ i shes requirenents to assure
groundwat er concentrations of

hazar dous constituents do not exceed
regul atory levels due to operation of

the proposed disposal facility for
Subunit C naterial .

Establ i shes requirenents to assure

protection of drinking water sources

frominorgani c contaninants.

activities for

facility for Subunit C material.

ARAR/ TBC



Regul at ory

Al ternative Program
2C SDWA
2C UMTIRCA
3A.1 Vit DCE
3B.1 Vit

2C

3A.1 Vit DCE
3B.1 Vit

2C

3A.1 Vit DCE
3B.1 Vit

2C

141. 16, 141.51, 141.62 and
143. 3

(OAC 3745-81-11,

OAC 3745-81-15, and

QAC 3745-81-16)

Regul atory Title and G tation

O ganic Chemicals in
Dri nki ng Wt er

40 CFR8 141.61

(OAC 3745-81-12)

St andards for Control of
Resi dual Radi oactive

Mat eri al

40 CFR§ 192.02 (b)

Radi ation Protection of the
Publ i c and the Environnent
(DCGs for Water)

DCE Order 5400.5 Chapter
111

Radi ati on Protection of the
Publ i c and the Environnent
(DCGs for Air)

DCE O der 5400.5 Chapter
111

Resi dual Radi oactive
Material (Interim Storage)
DCE Order 5400.5

Chapter 1V 6.b

Regul atory Description

Establ i shes requirenents to assure
protection of drinking water sources
from organi c contam nants.

Est abl i shes standards for nanagi ng

resi dual radioactive material from

i nactive urani umprocessing sites so the
average rel ease rate of radon-222 does
not exceed 20 pG/nR2/s or the average
concentration in air outside facility
boundary does not exceed 0.5 pG /L
above background fol | owi ng

remedi ation activities.

Est abl i shes al | owabl e resi dual
concentrations of radicouclides in
water. Included as TBC to ensure
adequate protection of human health
and the environnment from sources of
radi oactivity.

Est abl i shes al | owabl e resi dua
concentrations of radionuclides in air
Included as TBC to ensure adequate
protection of human health and the
envi ronnent from sources of

radi oactivity.

Est abl i shes al | owabl e coocentrations of
radon-222 in air during interimstorage
of waste material. Included as TBC to
ensure adequate protection of human
health and the environnent from
sources of radioactivity.

ARAR/ TBC

TBC

TBC

TBC



TABLE B.

1-2

SUMVARY OF ARARS EOR CPERABLE UNI T 4 SELECTED REMEDI AL ACTI ON ALTERNATI VES

TABLE B.
SUMVARY

Regul at ory

Al ternative Program

3A.1 Vit NEPA/

3B.1 Vit DCE

2C

3A.1 Vit NEPA/

3B.1 Vit EPA

2C

2C RCRA
Sub. D

2C RCRA
Sub. D

1-3

Locati on- Specific

Regul atory Title and
Gtation

Conpl i ance with

Fl oodpl ai ns/ Wt | ands
Envi ronment al Revi ew
Requi renent s

10 CFR§ 1022
(Executive O der 11990)

Endanger ed Speci es

Prot ection

50 CFR§ 402

(OAC 1518, 1513.25)
(QAC 1501-18-1-01)

Sol i d, Nonhazardous \Waste
Di sposal Facility Design
Consi der ati ons

QAC 3745-27-07

Protection of Wtlands (Solid
Waste Disposal Facility)
40 CFR8 258.12

Regul atory Description

Establ i shes requirenents for DCE to
eval uate potential adverse effects DOE
actions mght have on wetl ands.

Renedi al actions nmust not jeopardize
the continued exi stence of any
endangered or threatened species, or
potential habitat of threatened or
endanger ed speci es.

Establ i shes requirenents for the
design, construction, and operation of
the proposed disposal facility for
Subunit C material .

Establ i shes restrictions on the |ocation
of a solid waste disposal facility with
respect to potential inpacts on

wet | ands.

OF ARARS FOR OPERABLE UNIT 4 SELECTED REMEDI AL ACTI ON ALTERNATI VES

Regul at ory

Alternative Program
3A.1 Vit CAA
3B.1 Vit

2C

Action- Specific

Regul atory Title and
Ctation

Prevention of Air Pollution
Nui sance

ORC 3704.01-.05

QAC 3745-15-07

Regul at ory Descri ption

Requires control of emissions of air

pol lutants during remediation that could
endanger health, safety, or welfare of
the public.

ARAR/ TBC

R&A

ARAR/ TBC



3A. 1
3B. 1

3A 1
3B. 1
2C

3A 1
3B. 1

Vit
Vit

Vit
Vit

Vit
Vit

3A.1 Vit
3B.1 Vit

2C

3A 1
3B. 1
2C

3A. 1
3B.1
2C

3A 1
3B. 1
2C

2C

Regul atory
Al ternative

3A 1
3B. 1

Vit
Vit

Vit
Vit

NEPA/

Sub. D

Program

RCRA
Sub. C

Control of Visible Particulate
Em ssions from Stationary

Sour ces

OAC 3745-17-07

Control of Fugitive Dust
QOAC 3745-17-08

Restriction on Particul ate
Em ssions from I ndustri al
Pr ocesses

QAC 3745-17-11

Nat i onwi de Permt Program
33 CFR8 330

Di scharge of Storm \Water
Runof f
40 CFR8 122.26

Di scharge of Treatnent
System Ef fl uent (Best
Management Practi ces)
40 CFR§ 125. 100
40 CFRS 125.104

NEPA | nmpl enent ati on
10 CFR§ 1021

On-Site Solid Nonhazardous
Wast e Managenent Facilities
(Desi gn St andards)

40 CFR§ 241 Subpart B

(QAC 3745-27-08)

Regul atory Title and
Ctation

Hazar dous Waste
Det er m nati ons

Establ i shes requirements to prevent

di scharge of air em ssions of a shade
or density greater than 20 percent
opacity during treatnment operations.

Vi si bl e enissions of fugitive dust
generated during grading, |oading,
construction activities rmust be mnimzed.

Treat nent operations shall maintain
em ssions bel ow specified particul ate

material release limts.

Est abl i shes requirenents for dredge
and fill activities in jurisdictional

wet | ands.

Est abl i shes requirenents for nonitoring

and controlling runoff from

construction sites greater than five

acres.

Program est abl i shes neasures to

prevent releases fromspills or runoff
during the inplenmentation of renedial

actions.

Requi res NEPA eval uation and

docunentation for DCE activities.

Establ i shes design criteria for the
proposed di sposal facility for Subunit C

material .

Regual tory Description

Est abl i shes procedures for identifying
nmaterial as hazardous waste so that

ARAR/ TBC

R&A
(Thi's



2C

3A. 1
3B. 1
2C

3A 1
3B. 1

3A 1
3B. 1
2C

3A. 1
3B.1
2C

Vit
Vit

Vit
Vit

Sub. C

Sub. C

Sub. C

Sub. C

40 CFR§ 262.11
(OAC 3745-52-11)

Managenent of Enpty
Cont ai ners

40 CFRS 261.7

(OAC 3745-51-7)

Generators Wio Transport

Hazardous Waste for Of-Site

Treatnent, Storage, or

Di sposal

40 CFR§ 262.20 - 262.33
and 263. 20-31

(OAC 3745-52-20 through 33
and QAC 3745-53-20

t hrough 31)

Treatnent, Storage, or

Di sposal (TSD) Facility
(CGeneral Stantards)

40 CFR8 264, Subpart B
(OAC 3745-54-13 through
16)

TSD Facility (Preparedness
and Preventi on)

40 CFR§ 264, Subpart C
(OAC 3745- 54- 31)

40 CFR8 264.32

(QAC 3745-54- 32)

40 CFRS 264.33

(OAC 3745- 54- 33)

40 CFR8 264. 34

(QAC 3745-54- 34)

40 CFRS 264.35

( OAC 3745- 54- 35)

40 CFR8 264.37

may be stored, treated, and disposed in
accordance with RCRA requirenents.

Requi renents to ensure containers are
properly enptied and to ensure
residual s renoved fromthe containers
are properly nanaged i n accordance
with RCRA requirenents.

Est abl i shes standards for generators
shi ppi ng hazardous waste for off-site
treatment, storage, or disposal.

Est abl i shes general standards for the
proper nanagerent of material
determ ned to be hazardous waste.

Est abl i shes standerds for preparedness
and prevention against fires,

expl osi ons, or unpl anned rel eases of
hazardous wasm at TSD facilities.

requi r enment
wll be
appl i cabl e
to non-
excl uded
solid

wast es)

R&A

R&A



Regul at ory
Al ternative

3A.1 Vit
3B.1 Vit
2C

2C

3A.1 Vit
3B.1 Vit
2C

2C

3A.1 Vit
3B.1 Vit
2C

Program

RCRA
Sub. C

Sub. C

Sub. C

Sub. C

Sub. C

(OAC 3745-54 37)

Regul atory Title and
Gtation

TSD Facility (Contingency
Pl an and Energency
Procedur es)

40 CFR§ 264, Subpart D
40 CFR8 264.51

(OAC 3745-54-51)

40 CFRS 264.52

(QAC 3745-54-52)

40 CFR§ 264.55 and 56
(QAC 3745-54-55 through
56)

Rel eases from Solid Waste
Managenent Units

40 CFR§ 264, Subpart F
(QAC 3745-54-91 through 99
and QAC 3745-55-01

t hrough 011)

d osure

40 CFR§ 264, Subpart G

40 CFR8 264.111,.114, and
. 116

(QAC 3745-55-11,-14, and -
16)

Post - C osure

40 CFR8 264. 117
(OAC 3745-55-17)
40 CFR8 264.119
(OQAC 3745-55-19)

Cont ai ner St orage

40 CFRS 264.171 - 178
Subpart |

(QAC 3745-55-71 through -
78)

Regual tory Description

Est abl i shes standards for contingency
pl ans and energency procedures in
responding to fires, explosions, or
unpl anned rel eases of hazardous waste
at TSD facilities.

Est abl i shes groundwat er nonitoring
requirenents for assuring
concentrations of hazardous
constituents do not exceed regul atory
| evel s.

Est abl i shes cl osure requirenents for
TSD facilities.

Establ i shes requirenents for the
protection of human health and the
environment follow ng closure of the
facility.

Est abl i shes standards for use and
managenent of contai ners of hazardous
wast e.

ARAR/ TBC



3A. 1
3B. 1

3A.1 Vit
3B.1 Vit

2C

Regul at ory
Al ternative

3A.1 Vit
3B.1 Vit

3A.1 Vit
3B. 1 Vit
2C

3A.1 Vit
3B.1 Vit
2C

2C

3A.1 Vit
3B.1 Vit
2C

3A.1 Vit

Sub. C

Sub. C

Sub. C

Program

RCRA
Sub. C

Sub. C

Sub. C

RCRA
Sub. C
ORC 3734.02 (H

SDWA
QAC 3745-9-10

Tank Systens

40 CFR§ 264, Subpart J
(QAC 3745-55-91 through
96)

Cl osure Requirenents for
Tanks

40 CFRS 264. 197

(QAC 3745-55-97)

Landfill Capping
40 CFRS 264. 310
(QAC 3745-57-10)

Regul atory Title and
Gtation

M scel | aneous Units

40 CFR§ 264, Subpart X
(QAC 3745-57-91 through
92)

Corrective Action for

SWMJs (CAMJ and TU)

40 CFR§ 264, Subpart S
40 CFR8 264.552 -.553

Cont ai nnent Bui | di ngs
40 CFR§ 264, Subpart DD

Di ggi ng Where Hazardous or

Solid Waste Was Locat ed

Chio Water Wl | St andards

Env. Rad. Protection Stds.

for Mgt. and Disposal of

Est abl i shes standards for the tank
systens used in the vitrification
treat nent process.

Est abl i shes cl osure and post-cl osure
requirenents for tank systens.

Est abl i shes desi gn standards for closure
of the proposed disposal facility for
Subunit C naterial.

Regul at ory Descri ption

Est abl i shes standards for treatnent,
storage, and di sposal of hazardous
waste in mscellaneous units.

Establ i shes requirenents and criteria
for corrective action nmanagenent units
for managenent of renediation waste
during remediation activities.

Est abl i shes standards for contai nment
bui I di ngs used for interimstorage and
managenent of material determned to
be hazardous waste during remedi ation
activities.

Est abl i shes post-renedial action
institutional controls for on-site
di sposal of Subunit C naterial.

Est abl i shes standards for abandonnent
of test borings, holes, and wells that
m ght be used and/or cl osed as part of
the renediation activities.

Est abl i shes standards for nanagenent
and storage for disposal of naterial

ARAR/ TBC



2C

2C

3A.1 Vit
3B.1 Vit
2C

Regul atory
Al ternative

3A.1 Vit
3B.1 Vit
2C

UMTIRCA

UMIRCA

UMTIRCA

Program

DCE
O der

HLRW Spent Nucl ear Fuel,
and TRU Wast es

40 CFR§ 191, Subpart A
40 CFR§ 191. 03(b)

St andards for Control of
Resi dual Radi oactive

Mat eri al

40 CFR§ 192, Subpart A
40 CFR§ 192.02(a)

Standards for d eanup of
Lands Contam nated with
Resi dual Radi oactive
Materi al s

40 CFR§ 192, Subpart B
40 CFR8 192.12(a)

I npl enentati on of Health and
Envi ronnental Protection
Standards for Uanium M|
Tai | i ngs QuA.
40 CFR§ 192, Subpart C

Regul atory Title and
Ctation

Radi ati on Dose Limt (Al
Pat hways)

DOE Order 5400.5, Chapter
11

Section 1.a

from Subunit A to ensure the conbi ned
annual dose equival ent to any menber

of the public does not exceed specified
limts. (This requirement pertains to
only the on-site portion of this
alternative).

Requires that controls for the residual

radi oactive material in the proposed on-
site disposal facility be effective for

1000 years, where reasonably

achi evabl e, or at |east 200 years.

Est abl i shes standards for renedi al
actions to ensure residual concentration
of radium 226 in soils does not exceed
regul atory | evels.

Est abl i shes gui dance for renedi al
activities involving control and cl eanup
of residual radioactive material from

Regul at ory Descri ption

Establishes limts for the allowable
exposure of the public to radiation
sources fromall pathways as a result
of routine DCE activities. |Included as
TBC to ensure adequate protection of
human heal th and the environment

from sources of radioactivity.

R&A

ARAR/ TBC

TBC
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FERMCO Fernal d Environnmental Restoration Managenent Conpany

FFC Act Federal Facility Conpliance Act

FRESH Fernal d Residents for Environnent, Safety, and Health

FS/PP-DEI'S Feasibility Study/Proposed Plan-Draft Environnental |npact Statenent
HEAST Health Effects Assessnment Sunmary Tabl e

NAVG M ni mum Addi tive Waste Stabilization

NCP National G| and Hazardous Substances Pol |l ution Contingency Pl an
NEPA Nati onal Environnmental Policy Act

NO Noti ce of Intent

NTS Nevada Test Site

QAC Chi o Admi ni strative Code

QATP Chio Air Toxics Policy

CEPA Chi o Environnmental Protection Agency

OHPO Chio Hstoric Preservation Ofice

PEI C Public Environmental Information Center

RCRA Resour ce Conservation and Recovery Act

RI Renedi al | nvestigation

RVFS Renedi al I nvestigation/Feasibility Study

RCD Record of Decision

STEP Sci ence, Technol ogy, the Environment, and the Public

TCLP Toxicity Characteristic Leaching Procedure

C. 1.0 PURPGSE

As stated in United States Environnental Protection Agency (EPA) Quidance on Preparing Superfund Decision
Docunents (EPA 1989b), the responsiveness summary serves three inportant purposes. First, it provides United
States Departnent of Energy (DOE) with information about community preferences regardi ng both the proposed
remedi al alternative and general concerns about the site. Second, it denonstrates how public comments were
integrated into the decision-making process. Third, it allows DOE to formally respond to public comments.

The Feasibility Study/Proposed Plan/Draft Environmental |npact Statement was conditionally approved on
February 9, 1994. In May 1994, five final concerns were received fromthe EPA on the document. In
responding to these five concerns, several pages in the docunent were revised and are included in Attachnent
Cll.

Thi s Responsi veness Summary has been prepared pursuant to the terns of the 1991 Anended Consent Agreenent
between DCE and the EPA, as wel|l as other requirenents, including:

1 The Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) as anended by the
Super fund Arendnents Reaut horization Act, 42 United States Code, Sections 9601, et. seq.;

Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regul ations
(CFR), Part 300;

Community Relations in Superfund: A Handbook, January 1992c, EPA/ 540/ R-92/009; and

Qui dance on Preparing Superfund Decision Docunents: The Proposed Pl an, The Record of Deci sion,
Expl anation of Significant Differences, The Record of Decision Arendnent, InterimFinal, July 1989Db,
EPA/ 540/ G- 89/ 007.

Thi s Responsi veness Summary is used as the nechanismfor DCE to identify and docunent the public invol venent
with the Qperable Unit 4 Feasibility Study/Proposed Plan - Draft Environmental |npact Statement. After
public comrents and concerns had been formally submitted to DOE, in oral and witten form the comrents were
summari zed into issue statenments and responded to accordingly. The actual coments received are included in
Attachrment C. 1 of Appendix C

Section C 2.0 of this Responsiveness Summary gives an overvi ew of public involvenent for the Fernald



Envi ronnental Managenent Project (FEMP). Section C 3.0 gives an overview of the public's involvenent in the
devel opnent and approval of the Qperable Unit 4 Feasibility Study/Proposed Plan- Draft Environnmental |npact
Statenent. Section C 4.0 discusses the devel opment of the issue statenents and presents the public concerns
and DCE responses. Section C. 5.0 presents conments which did not result in issues.

C. 2.0 PUBLIC | N\VOLVEMENT FOR THE FEMP

Envi ronnental issues at Fernald first becane public in 1984 when the site reported that nearly 300 pounds of
urani um oxi de had been inadvertently released to the atnosphere fromthe Plant 9 dust-collector system It
was al so disclosed during this time that three privatel y-owned of f-property groundwater wells south of

Fernal d had been found to be contaminated with uraniumin 1981. In 1984, the citizens group called Fernald
Residents for Environment, Safety and Health (FRESH) was forned and expressed concerns over these events and
lack of public notification. |In response to this public concern, the FEMP initiated a community rel ations

programin 1985 aimed at informng the comunity of the mssion of the facility and the ongoi ng and pl anned
oper ati ons.

As part of this program four comunity neetings were held in 1985 to open comuni cation channels with the
menbers of the public residing near the FEMP. As a result of these neetings and the need to prepare a
community relations plan to support the planned Renedial Investigation/Feasibility Study (RI/FS), a comunity
assessnent was conducted in early 1986. The comunity assessnment consisted of a series of interviews with
local community nenbers to define their informational needs, their concerns regarding the environmenta

issues at the site, and viable mechanisns to gain public involvenent in the R /FS deci si on-naki ng process.

As work on the RI/FS continued, DOE authorized the operating of an information repository called the Public
Envi ronnental Information Center (PEIC) in the JAMIEK buil ding, 10845 Ham | ton-d eves H ghway, Harrison, Chio
45030. The admi nistrative record, on which cleanup decisions are based, is also |located at the JAMIEK
bui | di ng; another adm nistrative record is naintained at EPA Region V headquarters in Chicago, |llinois.

A RI/FS Community Relations Plan was issued in January 1986 detailing the initiatives that would be
undertaken by the FEMP to pronmote community participation in the R/FS decision-nmaking process. This plan
has been progressively revised, as necessary, to accomodate regul atory agency input, the changing concerns
of the community, and energing concepts on inproved vehicles for facilitating comunity participation

On May 15, 1990, a Notice of Intent (NO) was published [55 Fed. Reg. 20183 (May 15, 1990)] indicating the
intent of DOE to prepare an Environnental Inpact Statenent (EI'S) consistent with the National Environnenta
Policy Act (NEPA) to evaluate the environnental inpacts associated with the cleanup actions for the | ead FEMP
operable unit (i.e., Qperable Unit 4). The NO further defined the intent of DCE to prepare integrated
CERCLA/ NEPA docurents for the remaining operable units that will tier fromthe | ead document. The public,
interested organizations, and federal, state, and | ocal agencies were invited to provide oral comrents at two
El S scoping meetings held on June 12-13, 1990, and to submt witten comrents until the close of the scoping
period on June 29, 1990

As a result of the scoping neetings, an EIS Inplenentati on Plan was issued by DOE. The EIS | npl enentati on

Pl an includes: a description of the proposed actions and renedial alternatives; a |list of environnenta
issues to be considered in the EI'S (including those identified during the scoping period); a list of proposed
agency consul tations; a responsiveness sumrary to coments received during scoping; and a di scussion on the
interrel ati onship between the NEPA conpliance process and CERCLA project planning and deci si on- maki ng
Consistent with the NO and the EI'S Inplementation Plan, the resulting integrated process and docunentation
package devel oped for COperable Unit 4 is terned a Feasibility Study/Proposed Plan-Draft Environnmental | npact
Statenent (FS/ PP-DEIS).

In summary, several community relations activities are and have been conducted in support of |oca
organi zations at Fernald including:

A communi ty assessnent (June -July 1989);

A Community Relations Plan (August 1992 version approved Cctober 15, 1992);
Public readi ng roons and adnministrative record

Regul ar briefings at |ocal township trustee neetings;



Presentations to the | ocal comunity group, FRESH

Community neetings hel d approxi mately each quarter

Wor kshops and roundt abl e di scussions for interested parties;

Press rel eases, fact sheets and a newsl etter;

Publ i c comment periods for decision docunents and responsi veness summari es;
Site tours, as requested;

Open house events;

Annual joint energency response exerci Ses;

Annual environnental nonitoring reports; and

The Fernald Gtizens Task Force

C 3.0 COWUN TY PARTI Cl PATI ON FOR OPERABLE UNIT 4

As indicated earlier, a comunity assessnent was conducted in early 1986 which consisted of a series of
interviews with local community nmenbers to define their infornmational needs, their concerns regarding the
environnental issues at the site, and viable nechanisns to gain public involvenent in the RI/FS decision
process. Significant concerns associated with Operable Unit 4 facilities identified during these interviews
i ncl uded:

The significantly el evated direct penetrating radiation field in the vicinity of the
si |l os.

The chronic em ssions of significant quantities of the radioactive gas, radon, to the
at nosphere fromthe sil os.

The structural instability of the silos' dones and the age of the renmining portions of
the structures

The potential for |eaching of the stored residues to the underlying sol e-source aquifer

To adequately identify and address community concerns, several initiatives have been undertaken by the FEMP
to ensure comunity invol verent in the decision-making process for the remedi ati on of Cperable Unit 4.

The draft Renedial Investigation (R) Report for Qperable Unit 4 was released to the public for review and
comrent in April 1993. The docunent was made available to the public at the PEIC and the EPA offices in
Chicago. The notice of availability for the R Report for Qperable Unit 4 was published in | ocal newspapers
near the FEMP site on April 19, 1993. A public comrent period was conducted for the Rl Report for Qposble
Unit 4 fromApril 19, 1993 through May 19, 1993. No comments were received on the Rl Report for Operable
Unit 4.

On Septenber 9, 1993, the draft Feasibility Study/Proposed Pl an-Draft Envirommental |npact Statenment was nmade
avai l abl e at the Public Environmental Information Center, and stakehol ders were encouraged to provide
informal conmments on the prelimnary documents. Encouraging public inspection and informal comment on these
prelimnary docunents, prior to EPA approval, provided a genuine opportunity for stakeholders to identify

i ssues, voice their concerns and | earn about proposed cleanup plans for Qperable Unit 4. The informal
opportunity for the public to provide input enabl ed DCE to address sone stakehol der questions and concerns in
advance of the formal public coment period.

On Cctober 14, 1993, approxi mately 29 stakehol ders attended a public roundtable on "Proposed Plans and
Technol ogy for Operable Unit 4 Renediation.”™ At the roundtable, attendees were invited to offer opinions on
the draft final Proposed Plan and the preferred alternative for Qperable Unit 4 remedi ation. These

st akehol der coments were docunented and eval uated during preparation of the final docunent.

In addition, a two-way infornation exchange on the Operable Unit 4 R sk Assessment occurred at the Cctober

19, 1993, Science, Technol ogy, the Environment and the Public (STEP) session on "Risk." Again, Fernald
personnel addressed the stakehol ders' questions and concerns presented at the neeting. |Infornmation about the
Operable Unit 4 Remedi al Investigation Report was al so provided at DOE' s Cctober 21, 1993, RI/FS public



neeting and at | ocal township trustee neetings.

In response to stakehol der requests at the January 5, 1994, fornal public hearing on the Cperable Unit 3
(Production Area) InterimRecord of Decision, a public roundtable to discuss integration of CERCLA and NEPA
was hel d January 24, 1994. The roundtabl e included di scussions on differences between environment al
assessnents and environnental inpact statements; approximately 45 stakehol ders attended.

On February 21, 1994, invitations to attend the March 21, 1994, fornmal public hearing on the Operable Unit 4
FS/ PP-DEI' S were nailed to approxi mately 2,000-plus Fernal d stakehol ders. The Proposed Plan for Renedi al
Actions at Operable Unit 4 Fact Sheet was enclosed with each invitation.

On February 24, 1994, advance copi es of the Proposed Plan for Renedial Actions at Qperable Unit 4 were nailed
to several key stakeholders. Al so on February 24, copies of the final FS/ PP-DEIS and Proposed Pl an fact
sheets were nailed to the United States Departnent of Energy-Nevada Field Ofice (DOE-NV) and to the State of
Nevada O eari nghouse. The DCE Operable Unit 4 Branch Chief personally distributed several advance copies of
the Proposed Plan to attendees of the February 24, 1994, FRESH neeting. |In addition, she provided an update
on Qperable Unit 4 activities, plans and progress, and was available for an informal question-and-answer
sessi on.

To encourage stakeholders to review and offer input on the final FS/PP-DEIS, a Notice of Availability for
formal public comrent was published in March 1994 in the Federal Register and three | ocal newspapers: The
G ncinnati Enquirer, the Journal -News and the Harrison Press. On March 1, 1994, the, FS/ PP-DEl S becane
avai |l abl e at the PEIC

On March 2, 1994, Chio EPA representatives discussed the FS/PP-DEIS with nenbers of the Fernald Ctizens Task
Force and FRESH

On March 4, 1994, a Fernald site news release titled "Key Fernald deanup Pl an Receives Conditional EPA
Approval " was sent to local electronic and print nedia, as well as local elected officials, FRESH and the
Fernald Gtizens Task Force. Articles were published in |ocal newspapers.

On March 7, 1994, the fornal 45-day public comment period on the Operable Unit 4 FS/PP-DEIS officially began.

On March 8, 1994, Fernald representatives net formally with officials of the DOE-NV and the Nevada Divi sion
of Environnmental Protection and provided a presentation on the Cperable Unit 4 FS/ PP-DElS.

On March 15, 1994, postcard rem nders about the March 21, 1994, fornal public hearing were mailed to Fernald
st akehol ders. In addition, courtesy phone calls were made to key stakeholders, inviting themto the fornmal
public hearing.

Di spl ay advertisenents announci ng the March 21, 1994, formal public hearing were published in three |ocal
newspapers: The G ninnati Enquirer, March 18, 1994 and March 20, 1994; the G ncinnati Post, March 18, 1994;
and the Journal -News, March 18, 1994.

On March 21, 1994, approxinately 80 people attended the formal public hearing on the Operable Unit 4
FS/PP-DEI'S. Formal oral public coments were documented by a court reporter and are available in a witten
transcript at the PEIC and in Attachment C 1V of Appendix C. In addition, several stakehol ders submtted
formal witten comments. Al formal witten and oral stakehol der comments and questions asked informally
during the March 21, 1994, public hearing, as well as DOE s responses, are docunmented in the Operable Unit 4
Responsi veness Summary.

During April 1994, the DCE received a request fromthe State of Nevada to extend the public coment period
for sixty (60) days to allowa newy formed Citizen's Advisory Board (CAB) additional time to review and
comrent on the Qperable Unit 4 FS/PP-DEIS. |In accordance with the requirenents of the NCP and the Anended
Consent Agreenent, the DCE granted a 30-day extension of the public comrent period fromApril 20, 1994 to May
20, 1994 to acconmodate this request.



On May 11, 1994, the DCE-NV conducted a public nmeeting in Las Vegas, Nevada. |n attendance were nenbers from
the DOE, EPA (Region V), Chio EPA, CAB and the public. This neeting was the first neting of the

new y-organi zed CAB. As part of the nmeeting s agenda, the DCE conducted two presentations. One of the
presentations, furnished by the DCE-FN, discussed the Cperable Unit 4 FS/PP-DEIS and sunmari zed the proposal
to transport and di spose of |owlevel radioactive wate, which would be generated by the cl eanup and
environnental restoration of the FEMP site as a whole (including Operable Unit 4), at the NIS. The other
presentation was furnished by the DOE-NV which summari zed the current | owlevel radioactive waste nmanagenent
program at the NTS.

Each presentation was followed by a formal question and answer session, during which the followi ng concerns
wer e di scussed:

Adequacy of characterization process of all FEMP waste shipped to the NTS.
Classification of the K-65 by-product material as 11(e)(2) material.

Avai lability of any alternative disposal sites for the Cperable Unit 4 remedi al wastes.
40 CFR 8191 "rel evance" to Qperable Unit 4 renedial wastes by EPA

Transportati on and containerization of the Operable Unit 4 renedial wastes.

Benefits to be derived by the State of Nevada for disposing of the waste at the NTS.

The conplete transcript of this meeting is included in Attachment C. 1V of Appendix C

During the meeting, the CAB noted that they had not received a copy of the Operable Unit 4 FS/PP-DEIS for
renew and commrent. |t was noted that a copy of the Operable Unit 4 FS/PP-DEIS was available in the DOE-NV
Readi ng Room Copi es of the Proposed Plan and Proposed Pl an Fact Sheet were distributed to nmenbers at the
neeting. A copy of the Qperable Unit 4 FS/PP-DEI S was provided to the CAB on May 12, 1994.

In addition, the CAB verbally requested in the neeting that the comment review period for the Qperable Unit 4
FS/ PP-DElI S be extended an additional thirty days to provide the CAB adequate tinme to revi ew the docurent.
Subsequently, on May 19, 1994, DCE submitted to EPA a second request for extension in the submttal of the
Qperable Unit 4 ROD. The EPA reviewed this request pursuant to Section XVII| of the 1991 ACA, which requires
EPA to determ ne whet her good cause exists for a schedul e extensi on based upon, anong ot her things,
information subnitted by DOE. |In response to the CAB request, the DOE on May 20, 1994 formally granted the
thirty-day extension of the public conmrent period from My 20, 1994 to June 19, 1994. On May 26, 1994, the
EPA granted the 30-day extension for submttal of the Proposed Draft RCD fromJuly 10, 1994, to August 9,
1994.

On August 8, 1994, DCE subnitted the Proposed Draft Record of Decision for Remedial Actions at Operable Unit
4 and the Responsiveness Summary to the EPA

C 4.0 SUWARY CF | SSUES AND RESPONSES

The FS/PP-DEIS for Qperable Unit 4 was released for public comment in March 1994. The DCE revi ewed all
witten and oral comments subnmitted during the public coment period. Upon review of these comments, it was
determ ned that no significant changes to the remedy, as was originally identified in the Cperable Unit 4
FS/ PP-DElI S, were necessary.

Thi s Responsi veness Sunmary docunent has focused on the fornmal comrents submtted during the public comrent
period and oral comrents received during the March 21, 1994 community nmeeting held in Harrison, Chio and the
May 11, 1994 public neeting held in Las Vegas, Nevada. Wthin this Responsiveness Summary, oral and witten
comrents (see Attachnment C. 1) were categorized into significant issues. For each of these issues, an issue
statenent has been prepared that addresses the concerns expressed by one or nore of the commentors. |In nmany
i nstances, the issue statenents are paraphrased fromthe original conmmrents to succinctly represent the

conbi ned concerns of several commentors. The issues resulting fromfornal comrents have been conpared with
the questions raised during the public question and answer sessions to ensure that all significant issues
have been represented by the issue statenents.

For the purpose of devel oping i ssue statements, a comment is considered significant if it involves:



The definition of the preferred alternative,

Public or state acceptance of the preferred alternative

The inplementation or inpacts of the preferred alternative,

Concl usi ons drawn from eval uati ons or assessnents provided within the docunent,
Safety of the work perforned, or the

Enforceability of the decision reached

At the end of each issue statenent, the specific comment letter(s) or oral comment(s) in which the i ssue was
raised is identified in parentheses. The comments are referred to by an al phabetic identifier. These
cooments are also part of the admnistrative record for this action. Table C 4-1 provides a cross-reference
of the al phabetic identifiers with the commentors.



TABLE C 4-1

FORVAL CRAL AND WRI TTEN COMMENTS RECEI VED

| TEM

COMMVENTOR

FORVAL CRAL COMMENTS

A

B

Nor ma Nungester, resident and FRESH nenber
Vi cky Dastillung, resident and FRESH Vi ce President
Lou Bogar, resident, Hamlton, Chio

Edwa Yocum resident and FRESH Secretary

COMMENTS

Maud Naroll, State of Nevada, State d earinghouse (April 18, 1994)

Jack and Roberta Warndorf, resident, Ckeana, Chio
Edwa Yocum resident and FRESH Secretary, Harrison, Chio

J. E. Walther, resident, Hamlton, Onio

Martha J. Raynond, Departnent Head, Technical Review Services,

H storic Preservation Ofice
Lisa Crawford, resident and FRESH Presi dent

Law ence L. Stebbins, resident, Hamlton, Chio

Maud Naroll, State of Nevada, State d earinghouse (April 5, 1994)

James K O Steen, Director, Ofice of Hazardous Materials Technol ogy,

Departnent of Transportation

WIlliamL. Vasconi, Acting Chairman, Nevada Test Site Citizens Advisory

Boar d

Nevada Test Site Gtizens Advisory Board

Ni chol e Davis, 1600 E. University #151, Las Vegas, NV 89119

Shellie Mchael, 2800 S. Eastern #717, Las Vegas, NV 89109
Lynn Rohl, P.O Box 12303, Las Vegas, NV 89112

Ted Mucha, 301 Oland #8, Las Vegas, NV 89107

Mark M chael, 2800 S. Eastern #717, Las Vegas, NV 89109
Kat hl een Cuise, 4124 Seville St., Las Vegas, NV 89121

Jo Anne Moran, 3128 E. Fl ami ngo #203, Las Vegas, Nv 89121
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Cl-45
C1-47
C1-48
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P-9

P-10

P-11

P-12

| TEM

P-13

P-14

P-15

P-16

P-17

P-18

P-19

P- 20

P-21

P-22

P- 23

P-24

P- 25

P- 26

P- 27

P- 28

P-29

P-30

P-31

P-32

P- 33

P-34

Catherine A MlLaughlin, 1721 Howard Ave., Las Vegas, NV 89104
Nancy Cott, 3212 Brahns Dr., Las Vegas, NV 89102

Rebecca Wbber, 5070 River den Dr. #457, Las Vegas, NV 89103
Tanya Carr, 2032 Shadow Brook Wy, Las Vegas, NV 89014

Jim Mackl in, 5178 Silverheart Ave., Las Vegas, NV (no zipcode provi ded)

COMMENTOR
G ndy Weat herby, 1760 N. Decatur #69, Las Vegas, NV 89108
Rebecca Heider, 6941 W Forest Vista St., Las Vegas, NV 89117 T
Troy Weatherby, 1760 N Decatur #69, Las Vegas, NV 89108
Abr aham Hart man, 1872 Pasadena Bl vd., Las Vegas, NV 89115
Vicki Cassman, P.O Box 72634, Las Vegas, NV 89170
Art Col dberg, 14810 Living Desert Dr., Las Vegas, NV 89119
Jillian Beth Wight, 6435 lorn Bark Lane (address provided i nconpl ete)
Li nda Strange, 4830 Nara Vi sta Way #102, Las Vegas, NV 89103
Ronni e Strange, 4830 Nara Vista Way #102, Las Vegas, NV 89103
M ndy Brummett, 6397 Spring Meadow Dr., Las Vegas, Nv 89103
LaLori Rossi, 1929 Frasklis Ave. (address provided i nconplete)
Taryn Cunni ngham 7383 Newcrest Gr., Las Vegas, Nv 89117
Tiffany Brummett, 6397 Spring Meadow Dr., Las Vegas, NV 89103
Janet Zi mmrernman, 1912 Spangle Dr., Las Vegas, NV 89108
Janene Zi mrernan, 1912 Spangle Dr., Las Vegas, NV 89108
Patricia Bishop, 1400 S. Casino . #19, Las Vegas, NV 89104
Dani el J. Fedor, 185 Swaab, Las Vegas, NV 89115
M chael Carrigan, 7217 Tenpest Pl., Las Vegas, NV 89128
Renee Hal m 1000 King Richard, Las Vegas, NV 89119
Tubi ol a Lopez, 1508 Living Desert Dr., Las Vegas, NV 89119
Dorei na Saenz, 2111 Fairfield #6, Las Vegas, NV 89102

Jerone Brenberg, 5668 Divot Pl., Las Vegas, NV 89130

C1-52
C1-53
C1-53
C1-54
C1-54
PAGE
NUNMBER
C1-55
C1-55
C1-56
C1-56
C1-57
C1-57
C1-58
C1-58
C1-59
C1-59
C1-60
C1-60
C1-61
C1-61
C1-62
C1-62
C1-63
C1-63
C1-64
C1-64
C1-65
C1-65



P- 35
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P- 45

P- 46
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P- 49

P- 50

P-51

P-52

P- 53

P-54

P- 55

P- 56

P- 57

P- 58

P- 59

P- 60

P-61

Ravon Rodriguez, 538 Kolson O. #"A' (address provided i nconpl et e)
Carmen E. Rodriguez, 538 Kolson O. #"A' (address provided i nconpl ete)
Ki mba Rutl edge, 399 Steel head Lane, Las Vegas, NV 89110

Sheil a Rutl edge, 399 Steel head Ln., Las Vegas, Nv 89110

S. Hunhe, 9285 Sunten ., Las Vegas, NV (address provided i nconpl ete)
M chell e Lynn Berry, 370 E. Harnon Apt. E310, Las Vegas, NV 89109

L. Jean McCoy, 6710 WId Horse Rd., Las Vegas, NV 89108

Tammy Smith, 6710 Wld Horse Rd., Las Vegas, Nv 89108

Henry B. (?), 1982 N. Rai nbow #194, Las Vegas, NV 89108 (nane
unr eadabl e)

Stan Greene, 7845 La C enega, Las Vegas, Nv 89123

COMMVENTOR

Frances Bruno, 486 Sierra Vista Dr. #24 (address provi ded inconpl ete)
Betty Hay, 1241 South 7th St., Las Vegas, NV 89104

David Ceerts, 3940 S. Al gonquin Dr. #83, Las Vegas, Nv 89119

John Engl e, 4441 Escondido St. Apt. #4205 (address provi ded inconplete)
Alison Or, 7053 Cheerful Crcle, Las Vegas, Nv 89117

Davi d Gohas, P. QO 46204, Las Vegas, NV 89114

Fi nu Nons- Coray, 4801 Spencer #56, Las Vegas, NV 89119

El i zabeth Petit, 2362 N Geen Valley Parkway #141P, Henderson, NV 89014
Sonj a Swenson, 4444 M dway Lane, Las Vegas, NV 89108

Ron Schaefer, 3950 Mountain Vista #146, Las Vegas, NV 89121

Victoria Pinkston, 1771 Charnut Lane (address provided inconplete)

Kat hy G anousky, 3355 Dakota Wy, Las Vegas, NV 89109

Em | ee Rogers, 1105 Washi ngton (address provi ded inconpl ete)

M chael LoCorriere, 7201 W Grard Drive, Las Vegas, NV 89117

Sheri LoCorriere, 7201 W Grard Drive, Las Vegas, Nv 89117

Breck Nester, 24252 Sparrow, El Toro, CA 92630

Dana Robbins, 5028 S. Rai nbow #101, Las Vegas, NV 89118
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P- 63
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P- 66

P- 67

P- 68
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P-72
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pP-77

P-78

P-79

P- 80

P-81

P-82

P- 83

P-84

P- 85

P- 86

P-87

Huy Phan, 3719 Central Park Grcle, #4 (address provided inconplete)

Sandra Travez, 30 Tierra

St eve Zahn, 8305 G eshen,

Li sa Nunag, 1009 Spire CNYN, Las Vegas,
Ti m Jaqua, 3273 E. Fl am ngo #102, Las Vegas,

Shel I'i McKenney, 4640 Victoria Beach \Way,

provi ded)

Buena Drive, Las Vegas, NV 89110

Las Vegas, NV (no zipcode provided)

Las Vegas,

NV 89128

NV 89121

Carmen Davis, 6666 W Washi ngton #463, Las Vegas, NV 89107

Nasreen Bakhtary, 2165 E. Rochelle #71, Las Vegas, NV 8911

Mari bel MAdory, 2529 Pacific Avenue,

Las Vegas,

Merlinda Gol |l egos, 5625 W Fl am ngo #2005, Las Vegas, NV 8

Chad Hunt, 8222 Beaverbrook Way, Las Vegas, NV 89123

Barb Brentz, 1015 Frankli

Mayte Vill anueva, 1805 Evel yn Avenue,

James M n, 5315 Heatherbrook Circle,

Davi d Johnson, 3632 Hanii

n Avenue, Las Vegas,

NV 89104

Hender son, NV 89015

Las Vegas, NV 89120

n, Las Vegas, NV 89030

COMVENTOR

Laura Yada, 4770 G/ym Road, Las Vegas, NV 89119

Shannon Conners, 1213 S|

oop Drive, Las Vegas,

NV 89128

Sherri Caron, 3913 Courtside, Las Vegas, NV 89105

Stevi Carroll, 6505 Burgundy \Way, Las Vegas,

NV 89107

Mar garet Bean, 3060 Ranrod, Las Vegas, NV 89108

Patrice L. Harvey, 7412

Sumrer Crest Lane, Las Vegas, NV

Robi n Wayne, 3400 Turquoi se Road, Las Vegas,

George A Bean, 3060 Ranrod Street,

Robert Pierson, 2974 Liberty Avenue,

TimBartlett, 4504 Fireside Lane, Las Vegas,

Sel ma and Chuck Umuss,

8504 d ennount Drive,

NV 89108

Las Vegas, NV 89108

Las Vegas, NV 89121

NV 89110

Las Vegas,

NV (no zi pcode

9

NV (no zi pcode provi ded)

9103

89129

NV 89134-

CG1-79
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C1-80
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C1-84
C1-85
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Gl-91
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P- 88 Rob Marchant, 650 Witney Ranch, Henderson, NV (no zi pcode provi ded) Cl1-92

P-89 Jeff Van Ee, 2092 Heritage Qaks, Las Vegas, Nv 89119 C1-93
P-90 Tiffany Braun, 1635 Wstwind G rcle (address provided inconplete) C1-93
P-91 Jeffrey M Steinbeck, 294 Davis HIIl Court, Henderson, Nv 89014 CGl1-94
P-92 Catherine Tillman, 3107 Lanmega Drive, Henderson, NV 89014 Cl1-94
P-93 Madel ai ne Dayton, 2253 Castleberry, Las Vegas, NV 89115 C1-95
P-94 Lori Johnson, 274 Cam no Verde, Henderson, NV 89014 G 1-95
P- 95 Sharl yn Anderson, 551 Eiger Way #1312, Henderson, NV 89014 C1-96
P- 96 Kat hl een Wnmack, 56S2 S. Latigo, Las Vegas, NV 89119 C1-96
P- 97 S. CGonez, 4255 Tamarus #286, Las Vegas, NV 89119 C1-97
P-98 Mel ony Haynes, 1308 N. Jones, Las Vegas, NV 89108 C1-97
P-99 M chele Glbreth, 2391 Cal |l ahan Avenue, Las Vegas, Nv 89119 C1-98
P-100 WMary E. July, 5250 E. Lake Mead #26, Las Vegas, NV 89115 C1-98
P-101 Gace K Tao, P.QO Box 60384, Boulder Gty, NV 89005 C1-99
P-102 Julia L. Wnkler, 1127 E. Toni Avenue #18, Las Vegas, NV 89119 C1-99
P-103 John Heorney, 419 Desert |Inn Road, Las Vegas, NV (address provided C1-100
inconpl ete and | ast name hard to read)
P-104 Janes Hol mes, 604 Freenan (address provided i nconpl ete) C1-100
P-105 Merlyn Huguet, 2021 Peyton, Las Vegas, NV 89104 C1-101
P-106 Barbara Roth, 112 Tenple Drive, Las Vegas, NV 89107 CG1-101

P-107 John Wells, 6983 Antell G rcus, Las Vegas, NV (address provided inconplete) C1-102
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P-108 Al Roth, 112 Tenple Drive, Las Vegas, NV 89107 C1-102
P-109 Loui s Lavietes, 3401 E. Bonanza Road (address provided inconplete) C1-103
P-110 Jeff Cool ey, 8257 Bernuda Beach Drive, Las Vegas, NV 89128 C1-103
P-111 James P. Foster, 817 Lauren Patt, Henderson, NV 89104 C1-104
P-112 G ovanni Dul ey, 6251 Viewpoint Drive, Las Vegas, NV 89115 C1-104
P-113 Trisa Hi ggins, 1075 Legato Drive, Las Vegas, Nv 89123 C-1-105

P-114 Maggi e Breki, 3237 E. Fl am ngo, Las Vegas, NV 89121 (last nane hard to C-1-105



P-115

P-116

P-117

P-118

P-119

P-120

P-121

P-122

P- 123

P- 124

P- 125

P- 126

P-127

P-128

P-129

P- 130

P- 131

P-132

P- 133

P-134

P- 135

P-136

P- 137

read)

Joel Del mendo, 3138 Gaucho Drive, Las Vegas, NV 89008 (zip code hard to
read)

Kat heri ne Garder, 5050 Tamanas #267, Las Vegas, NV 89119
Jason Benatz 6317 Hobart, Las Vegas, NV 89107

Ebony Sanerkand, 549 Kristin Lane, Henderson, NV 89015
Stacy Smith 4223 Grove Crcle #4, Las Vegas, NV 89119
Sanena Shelling, 1445 E. Rochel |l e (address, provided inconplete)
CGerald F. Cuetkovic, 135 Gandview Drive, Henderson, NV 89015
Judy Cuetkovic, 135 Grandvi ew Drive, Henderson, NV 89015
M chael Cuetkovic, 135 Grandview Drive, Henderson, NV 89015
Ms. G Mchakel, 4079 El Segundo Avenue, Las Vegas, NV 89121-1703
Wl lene De Langis, 758 WI I ow Avenue, Henderson, NV 89015
Donald A De Langis, 758 WIIow Avenue, Henderson, NV 89015
Robert Tonel li, 1004 University R dge, Reno, NV (no zipcode provided)
Rut h Lindahl, 9457 S. Las Vegas Blvd. S. #93, Las Vegas, NV 89123
Mel ody Derrick, 330 S. 10th St., Las Vegas, NV 89107
Doug Jablin, 3559 Markan St., Las Vegas, NV 89121

Ant hony Bondi, 135 Al bert Avenue St. E. #16, Las Vegas, NV (no zipcode
provi ded)

T. Jones, Box 73215, Las Vegas, NV 89170

John A Loeffler, P.QO Box 832, Searchlight, NV 89046
Chri stopher Mercer, 2517 Huber Ht's., Las Vegas, NV 89128
Kurt Buchi da, 325 Maryl and Par kway, Las Vegas, NV 89101
Liz Marion, 6824 Adobe Court, Las Vegas, NV 89102

Dennis A Dewitt, Box 5371, Reno, NV 89513

| TEM COMMVENTOR

P-138 Brenda Weksler, 7904 Marbella Grcle, Las Vegas, NV 89128

P-139 Cheryl Frossa, 3450 Erva St. #101, Las Vegas, NV 89117

C1-106
C-1-106
C1-107
C1-107
C1-108
C-1-108
C1-109
C1-109
CG1-110
C1-110
Cl-111
Cl-111
CG1-112
Cl1-112
C1-113
C1-113
C1-114
Cl1-114
C1-115
C1-115
C1-116
C1-116
C1-117
PACE
NUVBER
CG1-117
C1-118



P- 140

P-141

P- 142

P- 143

P- 144

P- 145

P- 146

P- 147

P- 148

P- 149

P- 150

P-151

P- 152

P- 153

P- 154

P- 155

P- 156

P- 157

P- 158

P- 159

P- 160

P-161

P-162

P- 163

P- 164

P- 165

Harriet R Gagliano, 2713 Gl nary Avenue, Las Vegas, NV 89102
Kat hy Ponmm, 2113 Fountain Springs Drive, Henderson, NV 89014
Stacey Hal | enberg, 2245 Maple Rose Drive, Las Vegas, NV 89134
Kel Ii Koerwitz, 909 WIlowtree, Las Vegas, Nv 89128

Trish Taylor, 2113 Fountain Springs Drive, Henderson, NV 89014
Heat her Davis, 2031 E. Wndnmi |l Lane, Las Vegas, NV 89123
Marilyn Benoit, 3461 Pointe WIIlow, Las Vegas, NV 89120

Ri chard Lewnau, 2950 S. Decatur D-3, Las Vegas, NV 89102
Susan Thornton, 1412 Col den Spur Lane, Las Vegas, Nv 89117
Lee Dazey, 72 Keystone Avenue, Reno, NV 89503

Pete Mastin, P.O Box 92, Verdi, NV 89439

Tracie K Lindeman, P.O Box 1672, Fallon, NV 89407

David L. Platerio/ Tosa-wi-e, P.O Box 822, El ko, NV 89803

Jo Ana Garrett, P.Q Box 130, Baker, Nv 89311

Margaret Norman, 2332 Grant Street, Berkeley, CA 94703

Judy Treichel, 3926 Bushnell Drive #71, Las Vegas, NV 89103
Lorry C. Johns, 2090 Westw nd Road, Las Vegas, NV 89102
Steve Frishman, 208 N. Hw. 95A, Yerington, NV 89447

W1 1liam Rosse Sr., HO61 Box 6240, Austin, NV 89310-9301

Corbin Hanuf (?), P.QO Box 1255, Nevada Cty, CA 95959 (name was hard
to read)

Shawn Bl ack, 650 Wi tney Ranch #1423, Las Vegas, NV (no zi pcode
provi ded)

Lawr ence Skinner, 1604 E. Evans, Las Vegas, NV 89030

Mary L. Johns, 2090 Westw nd Road, Las Vegas, NV 89102

Bob Ful kerson, 725 McDonald Drive, Reno, NV 89503

Carl a Baker Wallace, 3245 Mallard, Las Vegas, NV 89107

Loui se (?), 4255 Tamarus #217, Las Vegas, NV 89119 (nanme was hard to
read)

C1-118
CG1-119
C1-119
C1-120
G 1-120
CGl-121
CGl-121
C1-122
C1-122
CG1-123
C1-123
C1-124
Cl1-124
C1-125
G 1-125
C1-126
C1-126
C1-127
C1-127
C1-128
C1-128
CG1-129
C1-129
C1-130
C1-130
Cl1-131



P-166 Margaret (?), 1526 Darryl Avenue, Las Vegas, NV 89123

P-167 (7?), 1526 Darryl Avenue, Las Vegas, NV 89123 (nane unreadabl e)

| TEM COMMENTCOR
P-168 (?), 1381 E. University Avenue (address inconpl ete and name unreadabl e)
P-169 (7?), 4801 Spencer #56, Las Vegas, NV 89119 (name unreadabl e)
P-170 (?), 1431 E. Charleston, Las Vegas, NV 89104 (nane unreadabl e)

P-171 Jamie B. (?), 4630 Wite Rock Drive, Las Vegas, NV 89121 (nane
unr eadabl e)

P-172 (nane and address unreadabl e)

P-173 (name and address unreadabl e)

P-174 (left bl ank)

P-175a CGeoff Holton, 2332 Grant Street, Berkeley, CA 94703
P-176a R chard d asman, 2212 18th Avenue South, Seattle, WA 98144

P-177a Kat hl een d asnman, 2212 18th Avenue South, Seattle, WA 98144

Q Pam Dunn, Harrison, CH
R Thomas A. Schnei der, Chio Environnental Protection Agency

S Mchael W MacMillen, U 'S. EPA Region 5, Planning and Managenent
Di vi si on

C1-131
CG1-132
PAGE
NUMBER
C1-132
C1-133
G 1-133
C1-134
C1-134
G 1-135
C1-135
C1-136
C1-136
C1-137
C1-138
C1-145
C1-147



Issue 1 - Public Participation Process

(a) A formal request was nade by Maud Naroll, State of Nevada, Departrment of Administration, State

d earinghouse, on the behalf of the Nevada Test Site (NTS) Gtizens Advisory Board (CAB) to extend the public
review period for the Cperable Unit 4 FS/PP-DEIS for at |east 60 days. The CAB was recently formed and hel d
its first organizational neeting on March 8, 1994. Because of the key role the CAB will play in advising the
DCE- NV about st akehol der concerns, the requested extension to the public comment period would allow the CAB
adequate tine to address the Qperable Unit 4 docunent. (Conmmentor: L)

(b) On May 17, 1994, a formal request was nmade by WIlliamL. Vasconi, Acting Chairnman, NTS CAB to extend
the public review period for the Operable Unit 4 FS/PP-DEIS. The NTS CAB had the opportunity to meet with
representatives of the Fernald Environnental Managenent Project on May 11, 1994. The CAB stated that this
neeting was the first time it had an opportunity to receive any informati on about the Cperable Unit 4

FS/ PP-DEI S. Because the CAB had not yet reviewed the Cperable Unit 4 documents and the May 20, 1994 deadline
for public comrents was near, the extension of tine was necessary in order that the CAB may provide
substantive input into the process. (Commentor: N)

Response: (a) The United States Departnent of Energy (DOE) considered the request for extension of the
public review period to be in accordance with the provision of the National Q1| and Hazardous Poll ution
Conti ngency Plan, 40 CFR 300.430(f)(3)i)(C as foll ows:

"Upon tinmely request, the | ead agency [DOE] will extend the public comrent period by a m ni numof 30
addi ti onal days;.."

The DCE recommended that a 30-day extension, as opposed to the 60-day extension, be granted in an effort to
m ni m ze schedul e i npacts, as well as providing adequate time for the CAB to review the Qperable Unit 4
docunent. In accordance with Sections XVIII.B.5 and XM/ 11.D of the Anended Consent Agreenent (1991), the DCE
requested concurrence fromthe EPA for the 30-day schedul e extension to the public review period. The EPA
vabal ly concurred with the DOE 30-day request for schedul e extension on April 18, 1994, and followed up with
a witten concurrence on April 29, 1994. The DCE issued formal notification of the 30-day extension to the
State of Nevada on May 3, 1994. This docunentation can be found in the Adm nistrative Record.

(b) The DCE considered the CAB request for extension of the public review period to be in accordance with
the provision of the National O and Hazardous Pol I ution Contingency Plan, 40 CFR 300.430(f)(3)(i)(CO as
foll ows:

"Upon tinmely request, the | ead agency [DOE] will extend the public comrent period by a m nunum of 30
addi tional days;.. "

On May 20, 1994, the DCE granted an additional 30-day extension to the public review period for the Operable
Unit 4 FS/IPP-DEIS. In accordance with Sections XMI11.B.5 and XVII1.D of the Amended Consent Agreenent
(1991), the DCE requested concurrence fromthe EPA for the 30-day schedul e extension to the public review
period. The EPA provided witten concurrence on the DOE 30-day extension request on May 26, 1994. This
docunent ati on can be found in the Adm nistrative Record.

Issue 2 - Characterization of Silo Residues During the March 21, 1994 Cperable Unit 4 public neeting,
questions were raised by M. Lou Bogar, a resident of the Gty of Ham|ton Chio, about perceived

di screpancies in the isotopic uraniumdata reported for sone of the silo residues. He also expressed
concerns about the inorganic chemcal data for the silo residues. H's specific concerns were as foll ows:

(a) Wiy does the analytical data on the silos presented report Uranium 235/236? Do the silos contain
urani um 236 (U 236)?

(b) There seens to be a discrepancy in the ratio of U234 to U-238. The ratio of these isotopes should be
close to unity. The U 234/U-238 ratio for Silo 2 appears to be correct however, the ratio for Silo 1 does
not appear to be right.



(c) Is there a full list of inorganic constituents for Op